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MEDICAL AND SOCIAL ANALYSIS 
OF CHILD MORBIDITY IN SEPARATE 
RURAL DISTRICTS OF THE TERRITORY 
OF DNEPROPETROVSK REGION BY 
THE LONG-TERM ANNUAL AVERAGE 
INDICATORS 

L.V. Hryhorenko, Ph.D., Senior Lecturer 
Dnepropetrovsk Medical Academy of Ministry of Health of 
Ukraine, Ukraine 

\ 

The author has carried out medical and social analysis of child 
morbidity at the age of 14 by the long-term annual average indicators 
in the separate taxons of the territory of Dnepropetrovsk region during 
2007-2012. Level of child morbidity was analyzed in accordance with 
ICD-X classes by the following indicators: average annual, intensive, 
extensive; the growth rates of the disease were calculated. 

Keywords: medical and social analysis, morbidity, taxons, child 
population, ICD-X disease classes, growth rate. 
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MEflHItHKO-COUHAJIEHEIH AHAJIH3 
3AEOJIEBAEMOCTH CPE^H £ETEH B 
OT^EJIEHEIX CEJIECKHX PAHOHAX 
TEPPHTOPHH ^HEnPOnETPOBCKOH 
OEJIACTH no yPOBFLHM 
CPEflHEMHOrOJIETHHX nOKA3ATEJIEH 

rpuropemco JLB., qoqeuT, KaqqqqaT MeqqqqqcKiix qayK, 
qoqeqT 

^.qeqpoqeTpoBCKaa rocyqapcTBeqqas MeqnqqqcKaa 
aicaqeMHa, ytcpaqqa 

1 1 poiic.'tci i Mc;iHKO-coi[Majihm,iH aHajiH3 noKaaarcJicH 'iaocxiciiac- 
MOCTH CpC;[K ;(CTCKOI O FiaCCaCIIHM B B03paCTe ao I 4 JieT, no ypOBHSM 
cpcvuicMiioroJiciiiHX noKa3aTeJien b oiacaianax TaKCOHax /ftienpone- 
TpoBCKoii o6aacTH b Tenemie 2007 - 2012 it. AHanioiipoBajin ypoBem, 
3a6oJieBaeMOCTH no KJiaccaM MKE - X cpcvui .ac rcii no noica3aTeJiaM: 
Cpe/IHeMHOrOJieTHHM, HHTeHCHBHbIM, 3KCTeHCHBHbIM; paCCIHTblBajin 
TeMnbi npnpocTa 3a6oneBamin. 

KjnOHeebie cjiosa: MeflHKO-coqnajibHbin aHajiro, 3a6oneBae- 
MocTb, TaKcoHbi, fleTCKoe HaceneHne, Knaccbi 6oJie3Heii no MKE - X, 
TeMnbi npnpocTa. 

y aacTHHK KOHtjjepeHiiHH, HaiiHOHajibHoro nepBeHCTBa no aay L aioii anaaa i HKC. 
OTKpbiTOro EBponenCKO-A 3 naTCKoro nepBeHCTBa no nayaiioH aHajiHTHKe 


l^roSEgf http://dx.doi.Org/10.18007/gisap:msp.v0i9.1264 


F oreword. On the recent years in 
Ukraine demographic situation 
worsened on a background of negative 
trends as well as genetic processes flow 
in the population [1], Patients’ amount in 
Ukrainian population increased on 25 %, 
totally population decreased by 4 million 
people. Non-infectional, i.e. oncological 
incidence among the population has 
tendency to growth on (2.6-3) % 
annually [2, 3], National hygienic issue 
today is to estimate economic losses 
due to deteriorating of the population 
health indicators [4], One of the 
national problems in modem medicine 
is complex demographic situation, 
which is implemented on a background 
of negative trends, caused by genetic 
processes flow in the population and 
increasing cases of genetic hereditary 
diseases [5-7]. Most mortality is related to 
cardiovascular diseases (60 %), followed 
by cancer (12 %), and external causes 
including accidents and poisonings 
(9.7 %); these three causes account for 
81.8 % of all deaths in Ukraine. Health 
- adjusted life expectancy (HALE) is 
not routinely calculated; international 
research conducted in 2003 found that 
in 2002 HALE was 54.9 years for men 
and 63.6 years for women in Ukraine 
[8], Infant mortality rose between 
1991 and 1995, but then fell by a third 
between 1995 and 2006 [9], Research 


conducted by the Ministry of Health 
and National Institute for Strategic 
Studies also revealed that the number 
of neonates weighing between 500 g 
and 999 g decreased by half in the 2006 
- 2007 period. Analyses also showed a 
significant increase in the survival rate of 
these infants (from 36.4 to 50.3 per 1000 
live births), despite continued problems 
with access to neonatal intensive care 
equipment. The early neonatal death rate 
and maternal mortality have both halved 
since independence [10], 

Materials and methods. According 
to the distribution 22 territorial districts 
of Dnepropetrovsk region were classified 
into 6 types of mral districts, according 
to the Scheme of settlements planning 
in the Dnepropetrovsk region. The 
first type of rural districts covers the 
following settlements (Kryvorozskyi and 
Novomoskovskyi); second type of rural 
districts (Nikopolskyi and Pavlogradskyi); 
the third type of mral districts covers 
(Dnepropetrovskyi mral area); the fourth 
type (Vasylkivskyi, Krynychanskyi 

and Synelnikovskyi districts); the fifth 
type (Verchnedneprovskyi, Mezewskyi, 
Petrikovskyi, Piatykhatskyi, Sofiivskyi 
and Shyrokivskyi districts); the 

sixth type (Apostolivskyi, Mahdalynivskyi, 
Petropaulivskyi, Pokrovskyi, Solonianskyi, 
Tomakivskyi, Tsarychanskyi and 
Yuriivskyi mral districts). Medical and 


social analysis of children’ morbidity at 14 
y.o. age, by average annual indicators, in 
the separate mral districts on the territory 
of Dnepropetrovsk region during 2007 
-2012 years, according to the statistical 
reports of Dnepropetrovsk regional health 
care center. 

Results and discussion. In the 

structure of children population 
morbidity, 14 years old, diseases at whole 
occupy the first rank place (100 %). 
While morbidity at the children - living 
in 1 mral districts of Dnepropetrovsk 
region significantly determined on the 
level (11024. 76±305. 57) cases per 
10.000 children, by an average annual 
indicator since 2007-2012 years (p < 
0.001). Growth rates of whole diseases at 
1 st district carried out on the level +2.9 % 
on average in all districts and -16.8 % in 
Dnepropetrovsk region. The highest level 
of all diseases was significantly observed 
at 2 nd mral district: 11910.33+393.92 
cases per 10.000 children population 
(p < 0.05), with typical positive growth 
rate per average amount in all mral 
districts +11.1. The lowest level of all 
diseases was significantly observed in 6 
mral district: 9482.96+399.20 cases per 
10.000 children population (p < 0.05), 
with negative growth rates in both whole 
districts -11.5 % and in Dnepropetrovsk 
region -28.4 %. 

Second rank position in the structure 
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Fig. 1. Incidence of 14 y.o children population on skin and subcutaneous tissue 
diseases, by levels of annual indicators, in the rural districts of Dnepropetrovsk 
region during 2007 - 2012 period (cases per 10.000 children). 


of morbidity among population of 
children living in 1 district, probably 
occupy respiratory system diseases 
(7205.40±204.73) % 00 (p < 0.001), with 
typical positive growth rate in average 
whole districts as well as +6.2 % and 
negative growth rate -16.3 % per region. 
The highest prevalence among children 
population X class of diseases occurred in 
3 rd district and was significantly revealed 
on the level (7735.50+188.12) % 00 (p < 
0.05), with a high growth rate per rural 
settlements +14.1, and negative growth 
rate per region -10.2. Percent for X class 
of diseases in 1 district was carried out as 
65.36 %, whereas in 3 district varied as 
well as 66.29 %. 

Third rank place in 1 district carried 
out diseases of the skin and subcutaneous 
tissue, i.e. was on the level 4.85 %. 
Primary morbidity level towards XII 


class of diseases (1 district), by average 
annual indicator, was significantly mean 
534.29+44.07 % m (p < 0.05), with 
negative growth rates in both the whole 
districts -3.1 %, and in Dnepropetrovsk 
region -26.2 % (Fig. 1). 

Moreover, our study have been 
shown that the highest rate of incidence 
XII class of diseases in 2 rural district 
was positive (+31.6 %), at the morbidity 
level (726.02+89.13) % 00 (p > 0.05). 
Positive growth rate for this class of 
diseases among children was observed in 
the region up to +0.3. Analysis levels of 
children morbidity in 2 district shows the 
highest growth towards diseases of the 
endocrine (+130.9 %), nervous (+56.5 
%), musculoskeletal system (+75.9 
%), genitourinary system (+22.9 %), 
congenital anomalies (malformations) 
(+25.2%), and congenital anomalies of 


the circulatory system (+55.2 %), with a 
high growth rates on average by districts. 

Our interest have been focused on 
reduction of the children morbidity in 2 
district with a negative growth rate, which 
was observed for the following diseases 
as well as blood and hematopoiesis 
system (growth rate -13.5 %), anemia 
(-12.6 %), digestive system (-25.1 %). 
However, the low decrease of neoplasm’s 
incidence (-6.8 %) was revealed in 2 
district during 2007-2012 years. 

We were able to show that among 
the children population - inhabitants 
of 3 district until 2007-2012 years was 
carried out a positive rate incidence 
of diseases such as respiratory system 
(+14.1 %), digestive (+2.3 %), skin 
and subcutaneous tissue (+7.2 %). In 3 
district has a great importance tendency 
of negative growth these diseases as 
well an infectious and parasitic (-39.3 
%), neoplasm’s (-31.1 %), blood and 
hematopoiesis system (-20.0 %), anemia 
(-19.5 %), endocrine system (-29.6 %), 
nervous (-28.7 %), circulatory (-35.4 %), 
musculoskeletal (-48.0 %), genitourinary 
(-5.9%) systems, congenital anomalies 
(malformations) (-32.0 %) and 

congenital anomalies of the circulatory 
system (-33.7 %). 

However, it is becoming clear that an 
incidence rates some classes of diseases 
among children at 14 years old in all 
rural districts showed the lowest level 
characterized for the infectious and 
parasitic diseases during 2007 - 2012 
years in 3 district, should be on the level 
(246.72+15.55) % m (p < 0.05), while 
the highest level I class of diseases was 
observed in 2 district (549.27+52.90) % 0Q . 
As shown in (Fig. 2), an average annual 
level this class of diseases exceeded 
the average regional level of incidence 
(533.10+38.75) % 00 in 1.03 times and 
average district level (410.68+3 1 .68) % 00 
in 1.34 times. 

Incidence of tumors among children 
under the age of 1 4 years was significantly 
highest by an annual indicators in 1 
district: 19.92+1.81 % 00 (p < 0.05) and 
5-district: 19.59+3.04 % 00 (p < 0.001). 
In this case, II class of disease exceeded 
meaning of an average district level 
16.92+0.48 % 00 in 1.78 times (1 district) 
and in 1.02 times (5 district), with a 
positive growth rates by districts: from 
+ 17.7 to +15.8 %. Generally, II class 


■ 2007-2012 period ■ average district level ■ average regional level 



1 district 2 district 3 district 4 district 5 district 6 district 


Fig. 2. Incidence of 14 y.o children population on the infectious and parasitic 
diseases, by levels of annual indicators, in the rural districts of Dnepropetrovsk 
region during 2007 - 2012 period (cases per 10.000 children). 
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19,92 



1 district 2 district 3 district 4 district 5 district 6 district 


Fig. 3. Incidence of 14 y.o children population on tumors, by levels of annual 
indicators, in the rural districts of Dnepropetrovsk region during 2007 - 2012 
period (cases per 10.000 children). 


of disease incidence among children 
population shouldn’t exceed an average 
level of morbidity (25.20±0.39) % 00 by 
the whole districts in Dnepropetrovsk 
region (p < 0.001) (Fig. 3). 

During 2007 - 2012 years has been 
carried out a negative growth rate of 
tumors at the following settlements as 
well as in 1 rural district (- 20.9 %), 2 
district (-37.5 %), 3 district (-31.1%), 4 
district (-33.8 %), 5 district (-22.3 %), 6 
district (-29.2 %) (Fig. 3). Structure of 
tumors among 14 y.o. children in some 
of Dnepropetrovsk region districts was 
the following: from 0.09% in the 3 rd - 
district to 0.21% in the 4 th district. 

Dynamics of morbidity considered 
significant increasing of blood and 
hematopoiesis system diseases in the 
territory of Dnepropetrovsk region 
among children population: from 

156.90±11.76 cases in 1 district (p < 
0.05) to 289.71±32.72 cases per 10.000 
children in 6 district. Proportion of 
intensity this pathology in some districts 
of the region increases from 1.42 % in 
the 1 rural settlement to 3.05 % in the 
6 district. Primary, there is a positive 
growth rate has been shown on average 
by some of the districts covered III class 
of diseases, as well as in the 5 district 
(+3.3 %) and 6 district (+24.9 %), which 
incidence exceeds average level for this 
class of pathology by whole districts 
in 1.03 - 1.25 times. Positive growth 
rate typical for III class of diseases, 
carried out for average regional levels 
correspond as +24.5% in 5 district and 
+50.6 % in 6 district, with exceeding of 
an average regional meaning in 1.25 - 
1.51 times. 

Tendency of significant increase 
cases of anemia at 14 y.o. children 
was revealed: from 155.12+11.42 % 00 
(p < 0.05) cases in the 1 district to 
286.68+32.59 % 00 cases in the 6 district. 
Trend of negative growth anemia occurs 
in the following rural settlements: on 
32.2% in 1 district; 12.6% - 2 district; 
-19.5 % - 3 district; -20.9 % - 4 district. 
Positive growth rate towards III class 
(D50-D53) of diseases was typical in 
the 5 and 6 districts, respectively, from 
+2.5 to +25.2 % (by the whole districts) 
and from +25.2 to +52.9 % (by the 
region) (Fig. 4). In both Dnepropetrovsk 
region districts, incidence of this class 
of diseases exceeded average level of 


morbidity: in 1.02 - 1.25 times (in the 
whole districts) and in 1 .25 - 1 .53 times 
(in the region). 

Proportion of genitourinary system 
diseases in the whole structure of 
diseases among children at the age of 
14 years old was varied in some rural 
districts: 1.73 % (1 district); 2.29 % 
(2 district); 1.80 % (3 district); 2.86 % 
(4 district); 2.35 % (5 district); 2.47 % (6 
district). The lowest level XIV class of 
diseases was registered in the 1 district: 
190.84+20.75 % 00 , with negative growth 
rates in both settlements -14.4 %, and 
in the region -32.1 %. The highest level 
this class of diseases among children was 
observed in the 2 district: 273.89+23.72 


% 00 , with positive growth by the districts 
+22.9% and negative growth rate by 
the region -2.6 %. Finally, diseases of 
the genitourinary system exceeded it 
correspond level (in the whole districts) 
in 2 district (1.23 times); 4 district (1.0 
times); 5 district (1.18 times); 6 district 
(1.05 times). 

Incidence of children at 14 years 
old in a case of congenital circulatory 
system anomalies was the highest in the 
2, 4 and 6 districts, which should exceed 
both average district - region levels of 
morbidity by some rural settlements: 
2 district (1.55 - 1.73) times; 4 district 
(1.26 - 1.41) times; 6 district (1.26 - 
1.41 times). The highest growth rate 



Fig. 4. Growth rates of anemia among 14 y.o. children in the rural districts of 
Dnepropetrovsk region during 2007 - 2012 period. 
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diseases of XVII class (Q20-Q28) were 
observed: by districts average levels - 
in the 2 district (+55.2 %), by regional 
average level (+73.1 %); in the 4 district 
- by districts average levels (+26.0 %), 
by regional average level (+40.6 %); 
in the 6 district - by districts average 
levels (+26.4 %), by regional average 
level (+41.0 %). For other districts were 
experienced negative growth rates during 
2007 - 2012 years: in the 1 district - by 
districts average levels (-16.2 %), by 
regional average level (-6.5%); in the 
3-district - by districts average levels 
(-33.7 %), by regional average level 
(-26.1 %); in the 5 district - by districts 
average levels (-22.2%), by regional 
average level (-13.2%). 

Conclusions. We have found out 
that the structure of morbidity among 
children in different rural districts 
differs on some classes of diseases. 
Moreover, in the 1 district the largest 
proportion was confirmed for the 
following classes of diseases as well 
as X (65.36 %), XII (4.85 %), XI (4.42 
%), I (3.23 %) and class IV (2.01 %); 
in the 2 district: X (58.89 %), XII (6.09 
%), XIII (5.01 %), I (4.61 %) and IV 
class (5.21 %); in the 3 district: X 
(66.29 %), XII (5.07 %), XI (3.94 %), 


I (2.11 %) and IV class (1.62 %); in the 
4 district: X (56.27 %), XII (5.91 %), 
XI (5.02 %), I (5.93 %), IV class (2.80 
%); in the 5 district: X (64.63 %), XII 
(5.02 %), XI (4.02 %), I (4.02 %), III 
(2.14 %) and IV class (2.29 %), in the 6 
district: X (59.81 %), XII (5.31 %), XI 
(5.11 %), I (3.86 %), III class (3.05 %), 

i.e. anemia (3.02%). It is noteworthy 
that distribution of rural children on 
separate districts in a structure of whole 
diseases has been shown the higher 
incidence for respiratory system, skin 
and subcutaneous tissue, digestive, 
musculoskeletal system, infectious and 
parasitic diseases, endocrine system, 
blood and hematopoiesis system, 
anemia - in the whole rural districts of 
the Dnepropetrovsk region. 
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REHABILITATION PROGRAM FOR PATIENTS WITH ALGODYSTROPHY AFTER 

THE DISTAL RADIUS FRACTURE 


D.E. Vacheva, Ph.D., Chef Assistant Professor 

Department “Physical Medicine, Rehabilitation, Occupational Therapy” - Medical University, Bulgaria 
Kinesitherapist in Clinic for Physical Medicine and Rehabilitation - University Hospital, Pleven, Bulgaria 

In this report we present a collaborative study performed by the physical-rehabilitation clinic and the rheumatology clinic at the University 
Hospital in Pleven, Bulgaria, regarding treatment of patients with algodystrophy syndrome after a distal radius fracture. 48 patients with 
algodystrophy syndrome after a distal radius fracture participated in the study. The complex therapy includes a drug treatment with calcitonin 
and a physiotherapeutic program: underwater gymnastics, kinesitherapy and electrotherapy using the magnetic field and interferential current. A 
positive effect from the complex drug and physiotherapeutic treatment has been achieved in all the observed indicators, regardless of the patients’ 
age and sex. 

Keywords: algodystrophy syndrome, distal radius fracture, physiotherapy, rehabilitation, occupational therapy. 
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Introduction 

Algodystrophy syndrome is a 
term which encompasses a wide 
clinical specter and is closely related 
to posttraumatic reflex dystrophy, 
posttraumatic sympathetic dystrophy, 
algoneurodystrophy, shoulder-arm 
syndrome, ostheoneurodystrophy and a 
causalgic syndrome (fig.l, 2) [3, 9], 

Algodystrophy is thought to be 
caused by combining an exogenous 
factor (circulatory insufficiency or 
failure, swelling, painful and traumatic 
fracture repositioning, frequent 
repositions, poor bone ingrowth, 
etc), with a predisposing endogenous 
background (neuropsychological 

lability, hormonal imbalance, 
degenerative illnesses, high blood 
pressure, diabetes, etc.) [3, 5], An 
X-ray scan reveals an ongoing spotty 
decalcification of the bone, most 
clearly visible around the fractures in 
the wrist area (fig. 3). 

X-ray changes follow clinical 
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manifestations with a slight delay. The 
clinical process consists of three stages [3,12] 

- acute inflammation, chronic inflammation 
and a dystrophy stage. Different treatments 
are proscribed depending on the stage of 
the illness - physiotherapeutic procedures 
[5], analgesics, vasodilators, neuroleptics, 
Calcitonin, intravenous regional sympathetic 
blockades, ganglionic block [8], 

Aim 

The aim of this study is to show 
the effect of a complex drug and 
rehabilitation program for treatment of 
patients with algodystrophy syndrome 
after a distal radius fracture. 

Materials and Methods 

The study is based on 106 patients 
with distal radius fracture, 48 of 
which have developed the M. Zudeck 
complication. The complex treatment 
therapy of patients with the complication 
includes drug treatment with Calcitonin 


1263 1 

under the supervision of a rheumatology 
doctor and a physiotherapeutic program 
which is conducted every day for a 
period of 10 days, with 3-5 therapeutic 
courses over the course of 4-6 months. 
The program consists of [4]: 

- Underwater gymnastics - a local 
bathtub with water at 34°C 

- Kinesitherapy [8] 

- Occupational therapy [1,2, 10, 11] 

- Low Frequency Magnetic Field 
(LFMF) - 15 - 20 min., 2 A, 1 - 100 Hz 

- Interferential currents (IFC) - 5 
min. 90 - 100 Hz ; 10 min. 1 - 100 Hz 

All patients had initial and final 
measurements and tests taken according 
to a specifically created individual 
patient file, which includes: VAS test for 
the pain, goniometry, manual muscle test 
(MMT), hand grip test [4], and a daily 
activities life test (DAL) [6, 7], 

Results 

Algodystrophy patients endure 
a strong, “burning” pain (20 points), 



Fig. 1 Fig. 2 

Algodystrophy of fingers and wrist joint after distal radius fracture 


7 


GISAP 

MEDICAL SCIENCE, PHARMACOLOGY 



□ algodystrophy □ without complication 



before after 

Fig. 4. Results of VAS for pain at the beginning and 


end of the recovery process (in points) 


which frequently is consistent and 
unaffected by drug treatments. Figure 4 
shows the results of VAS tests for pain, 
comparing the results of patients without 
complications with the results of patients 
who developed the algodystrophy 
syndrome. The median test result values 
at the beginning and end of the observed 
period were used for the comparison. 

When measuring the joint movement 
volumes and the presence of an edema 
at the radio-ulnar and wrist joints 
and hypotrophy of the muscles of the 
forearm, the results were similar. 

Figure 5 shows the Wilcoxon curves 
for restoring DAL abilities at the end of 
the rehabilitation process for patients 
with and without algodystrophy. The 
curve of patients without algodystrophy 
or complications is on the right, which 
indicates better rehabilitation results after a 
distal radius fracture. The results of the hand 
functionality and hand grip tests are similar. 

Figure 6 presents the duration of the 
recovery period for patients with and 
without algodystrophy after a distal radius 
fracture. The data shows a significantly 
longer rehabilitation process for patients 
with M. Zudeck complication, as well as 
a longer immobilization period (measured 
in months) compared to patients without 
complications. 

Implications 

1. 42,45% of all patients included 
in the study developed algodystrophy, 


algodystrophy without complication 



algodystrophy 
without complication 
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Fig. 5. Wilcoxon curve for restoring DAL at the end of the rehabilitation process 
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□ algodystrophy El withont complication 



Fig. 6. Duration of the rehabilitation period for patients after distal radius 
fracture (measured in months) 


which is a serious problem and requires 
a prolonged rehabilitation process and 
Calcitonin treatment. 

2. The applied rehabilitation program 
has shown to significantly influence 
the rehabilitation process in a positive 
way for patients who have developed 
Zudeck’s algodystrophy syndrome after 
a distal radius fracture. 

3. When performing DAL activities, 
patients with Zudeck dystrophy face 
bigger difficulties, they recover more 
slowly and to a lesser extent than patients 
without the syndrome. 

4. Analysis of the study results 
proves that a complex approach is 
required for treatment of posttraumatic 
conditions of the forearm for patients 
with algodystrophy syndrome. 

Conclusions 

The results and the clinical 
experience gained from the study give 
us reason to conclude that a positive 
effect from the complex drug and 
physiotherapy treatment is observed 
on all measured indicators for patients 
with Zudeck algodystrophy after a distal 
radius fracture, regardless of the patients’ 
age or sex. 
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The work is dedicated to the development of hypothesis of modeling 
the discrete-wave deformations in inhomogeneous structures of the 
tooth, allowing to identify patterns in development of micro-cracks 
and fissures of the tooth enamel in order to develop the prevention and 
treatment program. 

Keywords: enamel cracks, defonnation. 
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n paKTHKa noKa3HBaeT, hto ecjiH 
3y6bi pearapyioT Ha MexaHHne- 
CKHe, TeMnepaTypHBie hjih xHMHHecKHe 
B03^eHCTBHH, nocne caHaHHH nojiocTH 
pTa, to, B03M05KH0, nepBonpHHHHa Kpo- 
eTCH B HeBH^HMBIX MHKpoTpem,HHax Ha 
noBepxHocTH 3MajiH 3y6a. O^H03HaHHo- 
ro otb eTa o npnpo^e h MexaHH3Max hx 
noflBJieHHfl Me^HLiHHCKaH HayKa noKa 
^aTB He MOaceT, H COOTBeTCTBeHHO pa3- 
paGaTBiBaioTCfl pa3JiHHHBie mctoabi 
X lHaTHO CTHKH H JieHeHHfl, HTO BBI3BIBaeT 
6 ojibuioh HHTepec, KaK y Hccne^oBaTe- 
neH, TaK h y kjihhhohctob. 

IJejib ^aHHoro Hccjie/jOBaiiiiH: 
MoZieJIHpOBaHHe .ZIHCKpeTHO-BOJIHOBBIX 
^e(J)opMaoHH, b Heo^Hopo^HBix CTpyK- 
Typax 3y6a, BBIflBHTB 3aKOHOMepHOCTB 
pa3BHTH5I MHKpOTpemHH H TpemHH 3Ma- 
jih 3y6a h pa3pa6oTaTB neneSHyio npo- 
rpaMMy npn #aHHOH naTOJiorHH. 

MaTepnajiBi h mcto^bi: mcto# ch- 
CTeMHoro noTtxo^a HcnojiB30Bajica jxnsi 
npoBe^eHHH KOJiHHecTBeHHoro h Kane- 
CTBeHHoro aHajiH3a, bbihbjichhh cyme- 
CTByiomHX npo6jieM b opraHH3aijHH cto- 
MaTOJiorHHecKOH noMoiijH HacejieHHio; 

- KJiHHHHecKHe mcto^bi o6cne,zioBa- 
HHfl JXJIK nOCTaHOBKH #HarH03a; 

£OnOJlHHTeHBHO npOBO^HJIOCB 
peHTreHOJiorHHecKoe o6cjie^oBaHHe; 

- CTaTHCTHHeCKHH MeTO# npHMeHflJI- 
c a onpe^ejieHHH ypoBHFt 3a6ojieBa- 

eMocTH h noKa3arejieH ^ejrrejiBHocTH 
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CTOMaTOJiorHHecKOH noMoiqn Haceae- 

HHIO. 

OdpadoTKa qaHHbix npoBoqqaacb 
MeTOqaMH BapiiaHHOHHOH CTaTHCTHKH c 
HcnoJib30BaHiieM CTaHqapTHoro otjmc- 
Horo naKeTa MS Excel. 

Pe3yjibTaTbi iiccjieqoBainiti 

h hx oScyatqeHHe 

HccaeqoBaHiia 3y6oB c qHCKpeTHO- 
BoaHOBbiMii qetjfopMaHHaMH oqcHHBaaH 
no pe3yJIbTaTaM KaHHHHCCKHX OCMOTpOB 
112 naqueHTOB, y KOTopbix qocTOBepHO 
6bian BbiaBJieHbi MaKpo h MHKpo Tpe- 
iHHHbi, no cpeqcTBaM MaKpocbeMKH h 
HHT paopajibHbix HccaeqoBaHHH b pa3- 


aHHHbix BapnaHTax npeaoMaeHiia HBeTa. 

Mw oqcHHBajiH pacnpocTpaHeHHOCTb 
H HHTCHCHBHOCTb qHCKpeTHO- BOaHOBbIX 
qetJiopMaHHH, onpeqeaaan npHpocT Ma- 
Kpo h MHKpo TpeiqHH, no qaHHbiM no- 
BTopHbix OCMOTpOB nepe3 noaroqa h roq c 
(JiHKCaHHeH HHtJipOBbIX H3o6paaceHHH H HX 
KOMnbKtTepHoro ananma c apxHBaqueH 
noayneHHbix qaHHbix (pHC 1). 

C tohkh 3peHHa (J)H3hkh TBepqoro 
Teaa, 3y6 aeaoBeKa npeqcTaBaaeT co6oh 
caoacHyK) HeoqHopoqHyio CTpyKTypy, c 
pa3aHHHbIMH {J)H3HKO-MexaHHHeCKHMH 
xapaKTepncTHKaMH. TBepqocTb 3ydHOH 
3Maan onpeqeaaeTca coqepxcaHHeM b 
H ed KpucTaaaoB rHqpoKCHananiTa (qo 
75,04 %) h KapdoHaTanaTHTa (12,06 %), 



h T.a., TBepaocTb aocTHraeT 391,6 ki 7 

MM 2 . 

rH^pOKCHanaTHTW OHeHb BOCnpH- 
H MM MB hi K KHCJI0T3M H HaHHHaiOT 3aMeT- 

ho pa3pymaTbca npn chpbkchhh pH < 
4,5 h fioaee. (pH cjikshw 5,6 - 7,6). npii 
chidkchhh Smoxmmhmcckmx noica3aTe- 
Jieii pH cjiKtHbi, b rpynnax Ha6aioaeHHH, 
BbWBJieHa 3aKOHOMepHOCTb, yBejiHMeHHe 
fljiHHbi aeiJieKTa. H3 npiiBeaeHHoil Ta- 
6jinqbi bh^ho, hto npn noKa3aTeasx pH 
cnioHbi b oqHHX h Tex ace rpynnax MaK- 
CHManbHbie 3HaneHHfl OTJinnaioTca c ao- 
CTOBepHoil pa3Hnnen 1,6 pa3a, b Ta6n. 1. 

Meacay CTemcaMH npn3M cymecTBy- 
eT Hanpaacemie, KOTopoe n yaepaoraaeT 
nenocTHOCTb 3y6Hoii 3Maan npn Mexa- 
HunecKon Harpy3Ke. MeacnpH3MeHHoe 
BenjecTBO 3Majin Taicace coctoht H3 Kpn- 
CTaaaoB, Kax n npn3Ma, ho ohh OTJinna- 
K>Tca CBoeil opncHTaHnen. OaHaico aaace b 
npeaeaax oaHoii H3 sthx cocraBJiaroninx, 
MOaCHO rOBOpHTb O CTpyKTypHOH HeOHHO- 
Pohhocth, a 3HannT, caeayeT oaoiaaTb n 
H3MeHeHna c|)M3MKO-MexaiiMMecKMX xapax- 
TepncTHK 3Majin 3y6a npn Harpy3Ke. 

Ha o6pa30BaHiic MiiKpoTpemiiH bjih- 
aioT TepMonnHaMnnecKne H3MeHeHna, 
HHCKpeTHO-BOJiHOBbie aeiJiopMamiH Ha- 
MHHaioTca Toraa, Koraa naomaab aeiJieK- 
Ta HannHaeT pacm n co BpeMeHeM non 
BJIIWHHCM pa3JIHMHbIX (JiaKTOpOB npO- 
rpeccnpyioT n aocmraioT MaKCHManbHbix 
3HaneHHH. Coznamo MoneKyimpHO-KU- 
HemmecKoii meopitu, Koraa ohhh H3 na- 
paMeTpoB, onpeaeasioiHMH Hanpaacemie 
(cocToaHne aeiJiopMHpyeMoro Teaa) ao- 
craraeT npeaeabHoro 3HaneHna, Toma Ha 
noBepxHOCTH 3Majin 3apoacnaeTca npo- 
necc TpeinnHoo6pa30BaHHa, KOTopwn b 
cboki onepeat Bbi3biBaeT ranepecTe3Hio, 
n cooTBeTCTBeHHO 3anycKaeTca MexamcM 
Bbipa6oTKH 3aMecTHTeJibHoro aemriHa. 
7(aHHbiH Mexami3M npHBoasT k Hapyme- 
hhio c6ajiaHcnpoBaHHOH cncTeMbi, n yBe- 
MM'ieilMK) HJIHHbl HJIH njIOUiaHH HHCKpeT- 
HO-BOJlHOBblX ne(})OpMaHHH. 

npoBeneHHbic RjinminccKne oficaeao- 
BaHna, 3acBHneTejibCTBOBajm, hto 6ojiee 
21% nanneHTOB, H3 Hiicaa ocMOTpeHHbix, 
hmcjih nncKpeTHo-BOJiHOBbie ae<}>opMa- 
nnn (TpemnHbi 3Majin) pa3JinnHbix pa3- 
MepoB. ycTaHOBJieHO, hto nopsaica 17,3 
% H3 HHcaa huh, y KOTopbix BbiaBneHbi 
HHCKpeTHO-BOaHOBbie ne(})opManHH, OT- 
MeTffflH, hto TpeniHHbi 3y6Hoil SMajin ohh 
nojiyMffflH npn TpaBMax (b HacToaiHeS 
pa6oTe He yTOHHsaacb npHpoaa TpaBMa- 
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Tafia. 1. 

MaCH. OfiC.ICMOBaillH.IX C IHCKpeiHO-BOJIHOBblMH HC(j) 0 pMaHII 5 IMII 
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Tafia. 2. 


HaCTb 06 cjieH 0 BaHHbIX C HHCKpeTHO-BOaHOBbIMH He(|)OpMamiHMII, % 
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68,5 

2,6 

6,3 

7,2 

15,4 
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78,2 

4,2 

4,6 

5,2 
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TmecKoro B03HeilcTBHa). nojiyneHHbie 
HaHHbie npHBeneHbi b Tafia. 2. 

H3 npencTaBaeHHOH Ta6aHHbi cae- 
ayeT, hto c yBeaHHeHHeM B03pacTHoro 
HeH3a b HccaeayeMbix noarpynnax y 
naHHeHTOB c HHCKpeTHO-BoaHOBbiMH ae- 
(J)opMaHHaMH, npoHcxoam yBeaHaeHHe 
aanHbi ae(J)eKTOB, Tax noarpynne 55-65 
aeT h CTapme npn aaHHe ae(}>eKTa 3-4 
mm, OTMeaeH MaKCMMaabHbin noKa3aTeab 
15,4 % b cpaBHCHiiri c noarpynnoil 35-44 
aeT, rae stot noKa3aTeab cocTaBna 1,9%. 
TaKHe aaHHbie, MoacHO oGmchiitb ro- 
apoanHaMHHecKHMH npoHeccaMH. 

71,aa H3yaeHna MexaHH3Ma o6pa30Ba- 
Hna TpemHH 6biaa pa3pa6oTaHa h npo- 
BeaeHa SKcnepHMeHTaabHaa nacTb pa- 
6 otbi, 3aKaioHaK3Hiaaca b iiccaeaoBaHHH 



Phc. 2. HccaeaoBaHHe 3y6a 
Ha OHHOOCHoe cacarae b HHKaHHecKOM 
peacHMe. 


oco6eHHocTeti aeijjopMHpoBaHiia cBeace- 
yaaaeHHbix 3y6oB. B SKcnepHMeHTaab- 
hoh aacTH pa6oTbi BaacHbiM acneKTOM 
MeanHHHCKOH McxaHHKH aBaaaocb orai- 
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5 „ 6 7 8 

HecpopMamm, % 


Piic. 3. /I,e({)opMaiiHOHHaH Kpneaa npii C/Kanni odpamoB 



Phc. 4. MaKpoTpemHHa kopohkoboh 
nacTH 3y6a. 



Phc. 5. MaKpoTpemHHa kopohkoboh 
Hacra 3y6a. 


came KOHTaKTHbix rpaHiiq, qua MoqeaH- 
poBaHHa npoqeccoB pa3pymeHiia 3Manq 
q qejiocTHOCTH 3y6a. Mbi ncnoab30Ba- 
jih Moqean jiqqeHHo-yqpyroq cpeqw q 
yqpyroqjiacTqqecKoq c ycaoBiiaMii naa- 
cthhhocth cpeq (MaTeMaTiiaecKiie pac- 


aeTbi 6bijih npeqcTaBaeHbi aBTopaivni b 
npeqbiqyiqHX paOoTax). 

B qpoqecce 4>yqKqqoHHpoBaHH« 3y6 
qcqwTbiBaeT KaK Bqemqqe, Tax n BHy- 
TpeHHHC Harpy3KH. MoqeaHpoBaancb 
MexaiiH'iecKHe Harpy3iai Ha ocb 3y6a b 
qqana30He ot 50 qo 450 Kr/MM 2 . Ha pqc. 
2 npqBeqeH (JiparMeHT uccaeqoBaHiia 
3y6a Ha oqHOOCHoe cacarae b HHKanae- 
ckom peaciiMe. 

HcnbiTaHHe Ha oqHOOCHoe cacarae 
6wno npoBeqeHO Ha 53 o6pa3qax (pa3- 
Mepw ~ 2x2x0, 65mm3, OTHomeHHe d/h 
=4,3). IIcnbiTaHna npeKpaiqaaii, Korqa 
Ha KpuBofi Ha6aioqaaca nepeaoM. H3rn- 
6aacb no qquHe o6pa3qa, ohh 6bian bo 
Bcex cayaaax opHeHTHpoBaHbi npiiMep- 
ho noq yraoM 45° k nnocKOCTH cacaraa. 
ArrecTaHHa o6pa3HOB 3Mann qo h nocae 
cacama noKa3aaa, hto nocae HcnbiTaHHa 
ohh coqepacaan Ooabmoe Koaqae ctbo 
TpemiiH, ho, HecMOTpa Ha 3to pacnaqa 
o6pa3HOB Ha aacTH, KaK npaBiiao, He 
npoHcxoqHao, xoTa b neKOTopbix cayaa- 
ax ot hhx OTqeaaaHCb qoBoabHO Kpyn- 
Hbie 4>parMeHTbi. H3 th 6 Ha qe^opMaqu- 
OHHOH KpHBOH COOTBeTCTBOBaa 3apoac- 
qeHHKt b o6pa3qe - amino nepeaoMa. 


TunnaHaa qe<}>opMaHHOHHaa KpHBaa 
cacaraa qaa o6pa3HOB H3 3Maan npHBeqe- 
Ha Ha puc. 3. no3TOMy qaa 3Maan MoacHO 
paccamaTb, ToabKO npeqea npoaHocra, 
COOTBeTCTByiOIHHH MaKCHMaabHOMy Ha- 
npaaceHino b npoqecce HcnbiTaHHa, 
o =538±87Mna h noaHyio qeijiopMaqHio 
s=ll,2±l,0%. no HaKaoHy KacareabHoii 
k BepxHeii aacra KpiiBOH, 6bia paccamaH 
TaHreHC (6,80±l,38rna). CaeqoBaTeab- 
ho, motkho cqeaaTb BbiBoq, aTO o6pa3HM 
H3 3Maan MoryT qeijjopMiipoBaTbca, KaK 
ynpyro, TaK h b peaciiMe naacmaecKOH 
qetJiopMaHiiii. no BcanaiiHe ynpyroft 
qetJiopMaHHH 6wa paccamaH npeqea 
ynpyrocTH o =362±63Mna. nosTOMy 
qetJiopMaHHH h pa3pymeHHa xapaicrepH- 
3yiOTca He npeqeabHbiMii HanpaaceHiiaMii, 
a CKopocTbio qe(J)opMaHHH, CKopocTbio 
pa3pymeHHa h BpeMeHeM qo pa3pymeHHa. 
npn 3tom noKa3aTeaH HaqeacHocra MoryT 
6biTb npeqcTaaaeHbi (JjyHKHiiaMH (J)H3iiae- 
ckhx xapaKTepucTHK, a TaKace cfiyHKHnaMii 
CKOpOCTH HX I13MeHeHHa B 3aBHCHMOCTH 
OT pa3ailHHbIX (JiaKTOpOB. 

nocae HcnbiTaHHH Ha qiiKanaecKoe 
HarpyaceHHe (c Hcnoab30BaHiieM aa6o- 
paTopHoro npecca Jin-03M) o6pa3HW 
Bcex rpynn 3y6oB 6waii noqBeprHyTbi 
MexaHHaecKOH Harpy3Ke b qHana30He ot 
200 qo 1000 kt/mm 2 , b pe3yabTare aero 
noayaeHbi MaKpoqe<}>eKTbi pnc.4-5. 

/IqcKpeTHO-BOHHOBbie qe(|)opMaHiiH, 
npHBoqaiqHe k o6pa30BaHino TpeiqHH, 
npoTeKaan b HanpaBacHHii ot HCTOHaeH- 
hoh aacra 3Maan k peacyiqeMy Kpaio h 
aceBaTeabHofi noBepxHOCTH 3y6a, rqe Toa- 
iqiiHa 3MaaH qocTHraeT MaKCHMaabHbix 
3HaacHHH. PemeHHe CHCTeMbi MaTpuaHbix 
ypaBHCHHH b epeqe MathCAD no3BoaH- 
ao noayaiiTb caeayroiqiie napaMeTpbi, 
rqe MaKCHMaabHoe o6pa30BaHiie Mincpo- 
TpeiqiiH 3a<})HKCHpoBaHO npn Harpy3Kax 
nopaqKa 397,3 - 397,8 kt/mm 2 , a aaBiiHoo- 
6pa3Hbiii pocT MHKpoTpeiqiiH h nepexoq b 
MaKpoTpeiqiiHbi OTMeaaeTca npii Harpy3- 
Kax ot 398,4 - 399,2 kt/mm 2 h Bbime. 

npeqaoaceHHaa Moqeab pa3Biiraa 
TpeiqHH b 3Maan 3y6a noqo6Ha MexaHH3- 
My pa3BHTiia TpeimiHbi b aBTOMo6Hab- 
hom ao6oBOM CTeKae Tiina «TpnnaeKC». 
TaKaa aHaaorna He npeqcTaBaaeTca 
KoppeKTHofi h TpeOyeT 6oaee noqpo6- 


' nepnoq 

Tpynna — — — _______ 

6 MCCHHCB 

12 MecaueB 

OcHOBHaa 

3 ± 0,05 

3 ± 0,05 

KoHTpoabHaa 

3,1± 0,05 

3,15 ±0,05 
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Horo o6ocHOBaHiia, qanpuMep, npaMoro 
nadjnoqeqqa rmacTiiqecKOH 30 hw nepeq 
BepmiiHoii MarucTpajibuoM TpemuHbi. 

Ha ocHOBaHim npoBeqeqqbix qc- 
cjieqoBaqqq c qejibio npeqynpeacqeHiw 
jiaBiiHoo6pa3Horo pocTa qqcicpeTqo- 
bojihobbix qe(]>opMaqqq, 6biJia pa3pa6o- 
Taqa MeToquica Jieueqqq 3y6oB c qaqqoq 
qaTOJiorqee. 

1. npoBeqeqqe qpo(]>eccMoqajibqoq 
rqrqeqti qonocTM pTa; 

2. B paeoqe Bepmqqbi Tpentqqbi 
qa qqice Harpy3KH, qqnqqqpquecKqM 
6opoM KOToptiq qpeBbiqiaeT qiqpqqy 
Tpentqqbi, qpeqapnpyeTcn qonocTb b 
qpeqenax SMann hjih 3Mane-qeqTqqqq 
rpaqqqw; 

3. npq qeo6xoqeMOCTM qanotKqTb 
M3oraqqoqqyio qpoKJiaqicy; 

4. HanotKenne <}>OTOKOMqo3nTqoq 
qjioM6w (qpeqBapqTenbqo qoqodpaB 
qBeT); 

5. HInq(J)OBKa qojinpoBKa; 

6. 3jieKTpo(})ope3 qpeqapaTOB (jrropa 
(5-6 ceaqcoB). 

C qenbio oqeqKti 3(}>(}>eKTqBqocTM 
qpeqjioaceqqoq MeToqMKn 6biJiq qo- 
Beqeqw KJiqqquecKMe qccjieqoBaqqn. 
C 3tom qenbio qaqueqTbi b qoqrpyqqe 
45-54 roqa, y KOTopwx Sbijih qqrnoc- 
qpoBaqw qqcKpeTno-BOJiqoBbie qe<]>op- 
Maqqq (Tpeiqqqbi) qjiqqoii 3 mm., Sbijih 
pa36eTbi qa qBe rpyqqw qo 6 uenoBeK. 
B ocqoBqoq rpyqqe qaqqeqTaM qpo- 
Boqqnq qpeqjiotKeqqyio MeToqHKy, a b 
K oqTpojibqoq peMqqeparooyioiqyio Te- 
paqqro. Oqemcy 3(}>(}>eKTMBqocTM qpo- 
Boqqnq qocpeqcTBaM qqTpaopajibqwx 
qccneqoBaqqq. 

Pe3yjibTaTbi 3(}>(}>eKTqBqocTq b oc- 
qoBqoti rpyqqe 3a<]>qKcqpoBajiq CTadn- 
jiq3aqMK> qpoqecca Tpeiqqqoo6pa30Ba- 
qqa b KoqTponbqbie cpoxq naGjnoqeqqq. 
B KoqTpojibqoq rpyqqe qqqaMiiuecKqq 
pocT qpoqojmajica, necMOTpn qa qpoBO- 
qqMyio peMiiqepajnoyioiqyio Tepaqqio. 

Bhieoiihi: 

npoqecc qeijjopMqpoBaqqa TBep- 
qoro Tena co cjitokuom reoMeTpqeq q 
neoqnopoqnbiM cTpoeqncM, KaKOBbiMq 
qecoMqeqqo aBjraioTca 3y6bi, qpeq- 
CTaBJiaeT qpaKTqnecKiiq qqTepec qua 
pa3JiMqqwx odjiacTeq CTOMaTOJiorqq 
q qpeqqoJiaraeT qe tojibko qccneqo- 
Baqqe qe(]>opMaqqoqqbix qpoqeccoB, 
qqqqqqpoBaqqwx qMqynbcqbiMq qa- 
rpy3KaMq, qo q MoqeJiqpoBaqqe qq- 
KJiqqecKHX qeijiopMaqqoqqbix qpoqec- 


cob qpqBoqauqix b KoqeuqoM qTore q k 
qacTqqqoMy pa3pyoieqqc SManq. Baac- 
qbiM acqeKTOM MoqejmpoBaqiM aBJia- 
eTca oqqcaqqe KoqTaKTqwx rpaqqq, 
Tax Kax qpoqeccw qefjtopMiipoBaqqa 
(JtopMqpyioT qMCKpeTqo-BOJiqoByro 
KapTqqy bo Been o6jiacTq qqTerpqpo- 
Baqqa. Jleneqne Tpeiqrm qo pa3pa6a- 
Taqqoti MeToqnice (J)OTOKOMqo3HTqbiMq 
MaTepqaaaMq, qpeqoTBpaiqeT o6pa30- 
Baqqa MaKpoTpenqm. 
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The efficacy of intraosseous anaesthesia in the treatment of dental caries and pulpitis was assessed. The author has determined the high 
efficiency of this method of pain relief in the treatment of the abovesaid pathology in the teeth of upper jaw and the front teeth of the lower jaw. In 
some cases, during the treatment of multirooted teeth on the lower jaw additional intraligamental anaesthesia is recommended. 
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F oreword. The majority of dental 
procedures in patients are accompanied 
by pain of varying severity. Therefore, one 
of the main conditions for the successful 
treatment of dental diseases is effective 
pain relief. It creates favourable conditions 
for dental treatment, provides effective 
performance of techniques during the 
treatment, removes or reduces the severity 
of psycho-emotional stress of patients and 
the cardiovascular system reaction. 

In dental clinics local anesthesia 
is commonly used for the purpose of 
anesthesia. It involves injecting and 
application methods. The widespread 
use of this kind of anesthesia in dentistry 
is conditioned by its relative safety and 
quick implementation [4], 

In recent years, due to the 
introduction of new and improvement 
of the previously known methods of 
anesthesia in dentistry, not only the 
additional convenience for doctors and 
patients was reached, but also the safety 
of manipulation was improved [1], 

Spongy anesthesia is a type of 
infiltration anesthesia, involving the 
introduction of a local anesthetic into 
the cancellous bone. It is divided 
into intraosseous, intraseptal and 
intraligamental [2], 

In the available literature one can 
find data on the evaluation of the efficacy 
of intraseptal anesthesia in relation to 
dental procedures, but the available data 
is contradictory and does not take into 
account the teeth-group specificity. 

The aim of this work is clinical 
evaluation of the efficacy of intraseptal 
anesthesia in the treatment of caries and 
pulpitis in the teeth of different groups 
and topographic specificity. 

Materials and methods. Analysis of 
the efficacy of intraseptal anesthesia was 
performed in 90 patients during dental 
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treatment of teeth of all groups: incisors, 
canines, premolars, molars in the upper 
and lower jaws on caries (109 teeth) 
and pulpit (124 teeth). Anesthesia was 
performed with carpool syringe needle 
of 0.3 mm diameter and 8 mm long. As 
an anesthetic the representative of the 
amide group (4% solution of articaine 
with epinephrine 1: 100000) was used. 
The needle was inserted into the base 
of the distal and medial papilla relative 
to the analgesic tooth, 2 mm below 
the top of the papilla on the lower jaw 
(above - on the upper jaw) in its centre, 
at the angle of 45° to the axis of the 
tooth. Reaching the interdental septum, 
0. 1 ml of solution was injected, cortical 
plate was perforated and another 0.2 
ml of anesthetic was injected. Spongy 
anesthesia is, in fact, intravenous 
injection, so it comes almost “on the 
needle” (in 1-2 minutes) in contrast to 
traditional methods [5, 6], Therefore, the 
treatment can be performed in 2 minutes 
after the anesthetic injection. 

Analgesic effect was scored by 
painful sensations of the dental surgery 
patient. We did not use the point scoring 
proposed by the authors [4], because it is 
difficult to assess the effect of anesthesia 
subjectively by 30% or 70%. The 
efficacy of anesthesia was assessed using 
the following criteria: 1 point - complete 
pain relief; 2 points - tooth sensitivity 
during intervention; 3 points - painful 
manipulation. Treatment of dental 
caries and pulpitis, where the efficacy 
of intraseptal anesthesia corresponded 
to 1 and 2 points, was continued 
under the intraligamental anesthesia. 
Administering the anesthetic in the 
periodontal ligament through the circular 
gap of the tooth in an amount of 0. 1-0.2 
ml we reached the absolute anesthesia. 

Statistical processing of the materials 


was made on parametric criteria (mean 
value - M, standard error - m), significant 
differences between the performance 
of independent groups - by Student’s 
T-test using the statistical software 
package AtteStat 10.8.4. for MS Excel. 
Differences were considered statistically 
significant at p < 0,05. 

Study Findings and Discussion. 
As can be seen from Tables 1 and 2, 
the average number of points indicating 
the efficacy of anesthesia has been 
decreasing from the front single-rooted 
teeth to the side multirooted teeth of both 
jaws. This relates both the treatment of 
teeth with caries and pulpitis. In single- 
rooted teeth of the upper and lower jaws 
the efficacy of intraseptal anesthesia 
reached 100%. In multi-rooted teeth 
the efficacy was a bit less; moreover it 
was lower in premolars and molars of 
the lower jaw than in the corresponding 
teeth of the upper jaw. This is due to the 
anatomical and topographical features of 
the alveolar bone of the jaws. 

When detailing the efficacy of the 
studied method of anesthesia it was 
found out that in the treatment of caries 
in incisors and canines of the upper jaw 
100% of the teeth multiroot. Among 
premolars the complete anesthesia was 
observed in 16 (94.1%) of 17 teeth, in 
1 case (5.9%) the teeth preparation was 
sensitive. Upper jaw molars were cured 
in the absolute absence of pain in 12 
(66.7%) of 18 teeth, the preparation was 
sensitive in 6 teeth (33.3%). 

The efficacy of intraseptal anesthesia 
in the treatment of dental caries in the 
teeth of the lower jaw differed from the 
upper one; the quality of anesthesia was 
slightly lower, with the exception of 
incisors and canines (100% pain relief). 
So, in 14 (70.0%) of 20 premolars the 
anesthesia was complete, preparation of 
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Table 1. 

Efficacy of intraseptal anesthesia in the treatment of teeth of the upper jaw, 

points (M±m) 


Pathology 

Teeth-group specificity 

incisors, canines 

premolars 

molars 

Caries 

3.040.0 

2.9±0.06 
P* >0.05 

2.740.1 
P* = 0.004 
P** = 0.04 

Pulpitis 

2.9±0.007 

3.0±0.05 
P* >0.05 

2.640.1 
P* = 0.04 
P** = 0.008 


Note* - Statistically significant differences with the incisors and canines; ** - 
with the premolars. 


Table 2. 

Efficacy of intraseptal anesthesia in the treatment of teeth of the lower jaw, 

points (M±m) 


Pathology 

Teeth-group specificity 

incisors, canines 

premolars 

molars 

Caries 

3.040.0 

2.640.2 
P* = 0.03 

2.440.2 
P* = 0.006 
P** > 0.05 

Pulpitis 

2.940.07 

2.540.2 
P* = 0.05 

2.340.2 
P* = 0.01 
P** > 0.05 


Note* - Statistically significant differences with the incisors and canines; ** - with 
the premolars. 


4 teeth (20.0%) was accompanied by a 
pronounced sensitivity and 2 (10.0%) 
with pain. The treatment of molars was 
accompanied by even smaller efficacy 
of anesthesia. Complete anesthesia was 
registered only in 1 1 (57.9%) of 19 cases, 

4 (21.1%) teeth were sensitive on the 
enamel-cement border and in the same 
number of teeth (21.1%) the anesthesia 
was not observed. 

Pulpitis treatment under the 
intraseptal anesthesia, which consists not 
only of the tooth preparation, but also 
the removal of pulp, was less effective. 
Pulpectomy in incisors and canines of 
the upper jaw was done under complete 
anesthesia in 14 (93.3%) of 15 teeth; one 
tooth (6.7%) had sensitive pulp. Among 
premolar: in 21 (95.5%) of 22 cases 
the removal of the pulp was possible, 
in one case (4.5%) the increased nerve 
sensitivity was observed. In 16 molars 
(64.0%) of 25 the pulp extract from the 
root canals was not accompanied by 
pain, and in 9 (36.0%) cases after the 
opening of the pulp cavity in probing the 
patients reported a notable sensitivity. 

Efficacy of the intraseptal anesthesia 
in the treatment of pulpitis in the teeth of 
the lower jaw was lower than in the teeth 
of the upper jaw. Thus, in the treatment 
of incisors and canines the pulp removal 
was painless in 17 (89.5%) of 19 teeth, 
in 2 (10.5%) teeth the preparation of 
the solid tissue was possible, but after 
pulp horn opening the patients reacted 
to probing. Pulpectomy of premolars 
was perfonned under the complete 
anesthesia at 11 (64.7%) of 17 teeth, 
the pulp in 4 (23.5) teeth was sensitive, 
in 2 (11.8%) teeth the response was 
not only to mechanical stimulation, but 
also to temperature. The least effective 
intraseptal anesthesia was marked at 
the treatment of pulpitis in molars. It 
was possible to open a horn of pulp and 
impose devitalizing means in 15 (57.8%) 
of 26 teeth, an increased sensitivity at the 
opening of the pulp chamber was noted in 

5 (19.2%) cases, painful sounding of the 
bottom of carious cavity and pronounced 
response to thermal stimulant were 
recorded in 6 (23.1%) molars. 

Additional intraligamental anesthesia 
provides fully painless manipulations 
in all teeth that used to have pain or 
sensitivity. 

Thus, according to the results of 


the study, the following conclusions 
can be made: intraseptal anesthesia 
in the treatment of caries and pulpitis 
has sufficient efficacy to carry out 
the necessary medical manipulations, 
especially for the treatment of all teeth 
in the upper jaw and in the front teeth 
of the lower jaw. In case of insufficient 
teeth analgesia, an extra intraligamental 
anesthesia provides the complete 
anesthesia. 
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OF RESTORATION OF CLASS I CARIOUS CAVITIES 
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To study the stress state of geometrically complex multilayered bio-mechanical system consisting of enamel, dentin and filling, the 
three-dimensional solid modeling in the SolidWorks software package and mathematical analysis with finite element methods in the ANSYS 
Workbench program were used in the research. In the mimicking, the tooth is seen as an elastically deformable body under static loading of 
evenly distributed force. It is found that the inner stress in the hard tissue of intact tooth is maximum (74.2 MPa) in the area of application 
of the load. The maximum stress (119 MPa) in a restored over the I class carious cavity tooth occurs in the area of enamel contact with the 
restoration. 
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Fig. 1. The finite element model of the intact tooth and the restored one 


F oreword. Longevity of teeth 
restorations has important clinical 
and social importance. The development 
of secondary caries and restoration losses 
lead to the repeated visits of the patient 
to the dentist, and new preparation of 
hard tooth tissues. This can be a starting 
point for a number of morphological 
and functional changes not only in the 
teeth, but in the teeth-jaw system as a 
whole. This repeated machine treatment 
leads to thinning of hard tooth tissues, 
development of cracks and fractures. 
In the process of preparing and dental 
restoration, a number of problems, that 
impair the conditions for holding the 
restorative material in the carious cavity, 
can arise and this leads to reduction in 
the useful life of restorations [1], One 
of these problems is secondary caries. 
Its appearance is possible at damage 
of marginal adaptation of filings due to 
the properties of restorative material, 
polymerization stress, its contraction and 
elastic modulus [8, 13], as well as the 
carious cavity configuration factor [11], 
Recently, experts have been 
increasingly focusing on the role of 
mechanical properties of dental tissues 
in high quality marginal adaptation of 
the material. Tooth tissues have a wide 
range of mechanical properties [10], 
Even with high-quality preparation 
and restoration of cavities during the 
functional load in the tissues of the 
tooth own stress takes place, leading to 
cracks in dentin and enamel, damage of 
marginal seal, resorption and the loss 
of material [5], Stress state of the hard 
tooth tissues was studied in detail during 


the endodontic treatment [3], restoration 
of V-class cavities [7], recovery with 
artificial crowns [6], occlusal loads [9], 
In accessible publications we have not 
encountered any infonnation on the 
stress state in the tissues of the tooth, 
restored over the I class carious lesions. 

The objective of our research is to 
study the stress in the tooth hard tissues 
using the computer modeling of the 
restored carious cavities of Class I that 
are prepared in a classical way. 

Methods. A three dimensional 
model “Enamel - dentine - restoration” 
has been created on the basis of the X-ray 
image of the lower molar by means of 
the SolidWorks program; then it has 
been exported to the program complex 
ANSYS Workbench and the final 
element model has been fonned (Fig. 1). 
The equivalent stress has been calculated 
by von-Mises upon condition that the 
root part of a tooth is accurately fixed, all 
components of the model are isotropic, 


a vertical uniaxial charge is according to 
the tooth center 500 H. 

Results. Under the influence of the 
vertical charge on the model in the intact 
tooth on the bite surface, the tensions in 
the enamel correspond topographically to 
the projection of fissures of molars (Fig. 
2a). Several stress fields are identified 
there; they are spread concentrically 
from maximum values in the place of 
action of the charge to minimum values 
closer to the perimeter of fissures. The 
first field is fonned in the place of action 
of the vertical charge, the maximum 
stress is 74.2 MPa. The second field 
is localized around the first one; it has 
lower values of the stress up to 50 MPa. 
The values of the third one decrease to 
25-30 MPa. Isolated stress areas up to 
35 MPa are detennined in the zone of 
medial and distal edge. The fourth stress 
field possesses the lowest values - 10-20 
MPa. 

The character of the stress in the 
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Fig. 2. Areas of stress in the enamel on the occlusal surface: intact tooth (a), restored one (b). 


enamel in a restored tooth is the same as 
in the intact tooth (Fig. 2b). But the first 
field starts around the filling; the maximum 
stress value in the enamel is 119 MPa that 
is 60 % higher than in the intact tooth. 
The second stress field is about 100 MPa 
(100% higher than the intact one). 

In the sagittal section of the intact 
tooth in the place of the charge the stress 
of the whole thickness of the enamel 
is 52-55 MPa, it reaches its maximum 
(74 MPa) in the area of enamel and 
dentine border. The values in the dentine 
decrease to 10 MPa. The same stress 
force is also determined in the neck area 
of the enamel and dentine (Fig. 3a). 

In the restored tooth in the upper 
layers of the filling the stress created is 
same like in the enamel of the intact one 
(52-55 MPa). Moreover, in the area of 
the direct contact of the filling with the 
enamel, it is increasing almost up to 120 
MPa. The stress force of hard tissues is 
decreasing to 10-15 MPa in the thickness 
of the cover dentine as well as in the neck 
area (Fig. 3b). 


Discussion. Thus, the stress in the 
solid tissues of intact and restored teeth 
has different meanings. In the study we 
examined the components of the model 
“enamel-dentine-filling” as isotropic 
materials, but the physical properties 
of the tooth are uniform. Anisotropy 
of dentin ensures the availability of a 
tubular unit in its structure, and in enamel 
- prismatic structure [6], The renewing 
material also has anisotropy due to non- 
organic filler. Thus, each component of 
the model “enamel-dentine-seal” has its 
own physical characteristics, especially 
elastic modulus. If this module in each 
component is different, the stress is 
distributing unevenly both upward and 
downward in them. Great tension arises 
in the element of the model, the elastic 
modulus of which is higher [2], In our 
study it is shown that stress is much 
higher in the enamel, which is directly in 
contact with the filling material. It may 
be a risk factor for deformation in the 
enamel with the gradual weakening of 
its structure and development of micro- 


cracks and defects leading to damage 
of marginal adaptation of restoration. 
Given this fact, it is necessary to use a 
recovery material which has an elastic 
modulus similar or close to the tooth - to 
strengthen their structure [12], It is also 
necessary to carry out further research on 
methods used to optimize the formation 
of carious cavities, especially treatment 
of enamel margin. 

Stress increasing in the enamel of the 
intact tooth on the enamel-dentine border 
can be explained by the peculiarities of 
the role of hard tissue with functional 
load and also higher elastic modulus 
in the enamel. Mechanical role of the 
enamel is to protect the dentine because 
of its high wear, and mechanical role 
of dentine is to absorb the power load 
because of its high strength resistance 

[4]. 

Stress state of a cervical part of 
intact and restored teeth is resulting from 
the transfer of reactive power from the 
surface of the load through the enamel- 
cementum junction to the root, and then 
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Fig. 3. Zones of stress of tooth tissues in the sagital area: intact tooth (a), restored one (b). 


in the alveolar bone. These forces can 
cause stress in remote areas from the 
standpoint of force application [7]. 

Conclusions. The stress in hard 
tissues of the intact and restored teeth 
has different values. Under the vertical 
uniaxial charge on the restored tooth, 
with decay of Class I of the molar of the 
lower jaw, the maximum stress appears 
on the border of the direct contact with 
the restoration. 
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The results of a series of experimental trials using rats with toxic liver cirrhosis are given. After 12 hours, and in 1, 3, 5 and 7 days after the 
pathological condition simulation, blood erythrocytes in animals as well as homogenates of liver parenchyma and pancreatic lipid peroxidation 
were determined by calculation of concentration of lipoperoxidation intermediates and the activity of antioxidant enzymes. The findings suggest 
that the course of experimental cirrhosis is accompanied by sharp intensification of lipid peroxidation and associated inhibition of the enzymatic 
activity and non-enzymatic antioxidant protection units, as noted in 5 days with a maximum severity on the day 3. There was shown the involvement 
of erythrocytes in mediating the pathological process, as well as the liver parenchyma and pancreas. The authors conclude that the complex 
pathogenetic therapy of liver cirrhosis should include the administration of preparations with expressed antioxidant properties. 

Keywords: experimental cirrhosis, lipid peroxidation, antioxidant defence, blood, erythrocytes, liver, pancreas, complex pathogenetic therapy. 
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T reatment of patients with liver 
cirrhosis, liver failure and 
complications, as well as other 
inflammatory and fibrotic affections of 
the hepatic parenchyma, is an urgent 
problem of surgical gastroenterology [1- 
3], In the age of significant technological 
advances that can considerably improve 
the efficacy of diagnosis and treatment 
(and also minimally invasive one) of the 
majority of human diseases including 
diseases of the gastro-hepatoduodenal 
area, morbidity and mortality of patients 
because of the diffuse liver disease (this 
is a broader category of diseases as to 
medical classification including cirrhosis 
and hepatic failure) tend to increase 
[4, 5], 

Economic and social importance of 
this pathology should be noted in addition 
to medical, as besides high morbidity 
and mortality this liver pathology 
results in significant economic losses 
related to the financial and economic 
costs of treatment, rehabilitation, and 
maintenance treatment of this category 
of patients, as well as the working age 
of the patients - 30-40 years [6, 7], A 
separate medical problem is the clinical 
progression of liver cirrhosis with 
signs of portal hypertension with the 
development of liver cancer, which is 
also a cause for concern for specialists. 
[ 8 ] 

It can be noticed that this situation 
occurred in the field of biliary hepatology 
largely due to combination of insufficient 
notions on the pathogenetic mechanisms 
of liver failure and cirrhosis, as well as 
the lack of adequate effective schemes 
of complex determined pathogenetic 


therapy of this pathology. Taking this 
into consideration and having long- 
term experience in surgical treatment 
and clinical follow-up of this group of 
patients, we started basic research in order 
to clarify the pathogenetic mechanisms of 
hepatocyte necrosis. Taking into account 
the systemic disturbances in the patients 
with liver cirrhosis, rapid development 
of hepatocellular insufficiency, as well as 
frequent development of multiple organ 
dysfunction syndrome with involvement 
of the pancreas, gall bladder, stomach, 
vascular component in the pathological 
process during this disease, we 
hypothesized the involvement of one of 
the typical pathological process, which 
was the inflammation in the pathogenesis 
of the disease under study [9, 10], 

It is known that enhancement of lipid 
peroxidation is one of the body's response 
manifestations to the effect of the 
alternating factor that triggers a systemic 
inflammatory response. So, the purpose 
of the present study was to assess the 
intensity of lipid peroxidation in animals 
at experimental liver cirrhosis (ELC). An 
additional objective of the work was a 
comparative study of lipid peroxidation 
expression in the parenchyma of the 
liver and pancreas as well as peroxide 
disorders in the erythrocytes. 

Materials and methods. 

Experimental studies were carried 
out under the conditions of chronic 
experiment in 80 Wistar rat males 
weighing 250 to 320 g in accordance with 
the requirements established in national 
and international guidelines, rules and 
regulations on the use of laboratory 


animals in experimental studies, as well 
as the requirements of the bioethics 
Commission of Odessa National Medical 
University. 

The model of liver cirrhosis 
was reproduced in rats in toxic liver 
affection with hepatotropic poison 
- carbon tetrachloride, which had a 
direct cytolytic effect on the hepatic 
parenchyma [11], CC14 solution was 
prepared from pure (99.99% purity) 
drug by adding refined sunflower oil 
(final solution concentration was 50%) 
and administered orally using a plastic 
probe two times a week during 10 weeks. 
Control animals (n = 9) were orally 
administered 0.5 mL of 0.9% NaCl saline 
in similar conditions. The control of ELC 
formation was performed by laparotomy 
with biopsy followed by histological 
examination of biopsy samples in the 
treated and control groups. 

21 (26.3%) of 80 rats died from 
acute liver failure during the experiment. 
The remaining 59 rats were euthanized 
by overdose of etaminal sodium (100 
mg/kg/ip) in 12 hours, and in 1, 3, 5 
and 7 days after the formation of ELC. 
The animals’ liver and pancreas were 
removed, a homogenate of the organ was 
prepared, after which the tissue samples 
were homogenised in the medium with 
10 mM Tris-HCl buffer (pH = 7.4) at a 
ratio of 1: 9. In order to get solid fraction 
the homogenate has been centrifuged 
for 10 min at 3000 g (t = 0±2 ° C). The 
supernatant was used to determine the 
concentration of intermediate products 
of lipoperoxidation - malondialdehyde 
(MDA), diene conjugates (DC) - and 
the activity of antioxidant enzymes 
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Tab. 1. 


The concentration of lipid peroxidation products and antioxidant enzyme activity 
in the blood of rats in different periods after reproduction of liver cirrhosis 


Indices under study 

Control 
group, n— 9 

Values of the studied indices during different periods after reproduction of 
ELC (M4m),n= 10 

in 12 hours 

in 24 hours 

on the 3 rd day 

on the 5 th day 

on the 7 th day 

Malon dialdehyde, 
mcrnol / 1 

1.4140.11 

2.6940.18 

*** 

3.7740.29 

*** 

4.4140.37 

*** 

3.8640.26 

*** 

2.27±0.23 

** 

Diene conjugates, mcmol / 1 

0.4140.05 

0.70±0.07 

** 

0.8640.08 

*** 

0.9740.11 

*** 

0.84±0.07 

** 

0.67±0.06 

* 

Catalase, cond. u 

1.9240.13 

1.31±0.13 

** 

1.1840.12 

*** 

1.0840.10 

*** 

1.21±0.1 1 

** 

1.49±0.14 

* 

SOD units / ml 

2.7940.17 

1.68±0.16 

** 

1.5640.14 

*** 

1.4840.13 

*** 

1.62±0.17 

** 

1.97±0.20 

* 

Total glutathione mM 

20.140.6 

15.7±1.1 

* 

15.1±1.0 

** 

14.4±1.2 

** 

15.6±1.3 

* 

16.641.3 

a- tocopherol, (mcmol / ml) 

51.843.7 

38.9±3.8 

* 

35.9±3.5 

** 

33.4±3.3 

** 

36.2±3.7 

* 

37.3±3.6 

* 


Note: in all Tables * - p <.05, ** - p <.01, and *** - p <.001 - significant differences of the studied indices compared to those 
values in the control group (ANOVA statistical test) 


superoxide dismutase (SOD), 

glutathione peroxidase and glutathione 
reductase. The content of LP products 
was determined by the method described 
[12, 13]. SOD activity was determined 
by the level of NBT reduction inhibition 
in the presence of NADH and phenazine 
methosulfate. [14] Glutathione 

peroxidase activity was determined 
by the glutathione oxidation rate in the 
presence of tertiary butyl hydroperoxide 
[15], the activity of glutathione-NADRH 
- by the oxidized glutathione reduction 
rate in the presence of NADRH [16]. 

MDA and DC content in the rat 
blood plasma and red blood cells was 
determined as described [12, 13], SOD 


activity was determined by the method of 
[14], Activity of general glutathione was 
determined by the method of [16]. The 
jj-tocopherol content was determined as 
described [17] in the modification [18]. 

The results were processed 
statistically using One Way Analysis 
Of Variance Criteria. Differences were 
considered significant at p < 0.5. 

Results and discussion. 

There was a significant accumulation 
of MDA and DC in the blood of rats with 
ELC, absolute indices and concentrations 
of which reached 2.69 ± 0.18 nmol/1 and 
0.70 ± 0.07 mmol/1, respectively in 12 
hours of the process, which was 1 .9 times 


(p < 0.01) and 1.7-fold (p < 0.1) higher 
than in the control cases (Table 1). Later 
on, the value of MDA and DC continued 
to increase, reaching a maximum on 
the 3rd day of the pathological process 
when the value of the indices studied 
exceeded those in the controls by 3.1 
times and 2.4 times (in both cases p < 
0.01). Subsequently, there was a slight 
decrease in the value of MDA and DC, 
the concentration if which remained 
significantly higher than in controls (p < 
0.5, Table 1) on the 7th day. 

Under these conditions, the blood 
of rats showed a significant reduction 
in the activity of antioxidant enzymes 
catalase, SOD, glutathione and 


Tab. 2. 


The concentration of lipid peroxidation products and antioxidant enzyme activity 
in the blood of rats in different periods after reproduction of liver cirrhosis 


Indices under study 

Control 
group, n=9 

Values of the studied indices during different periods after reproduction of ELC 

(M4m), n = 10 



in 12 hours 

in 24 hours 

on the 3 rd day 

on the 5 th day 

on the 7 th day 

Malon dialdehyde, 
mcmol / 1 

2.040.2 

3.2±0.3 

* 

4.640.4 

*** 

4.940.5 

*** 

3.740.4 

*** 

3.3±0.4 

** 

Diene conjugates, mcmol 
/I 

3.140.3 

4.2±0.4 

* 

7.140.6 

*** 

7.640.7 

*** 

6.340.7 

*** 

4.6±0.4 

* 

Catalase, cond. u 

2.940.2 

2.0±0.2 

* 

1.6±0.2 

** 

1.340.2 

*** 

2.1±0.2 

* 

2.540.3 

SOD units / ml 

2.540.2 

1.6±0.2 

* 

1.3±0.1 

** 

1.4±0.2 

* 

1.8±0.2 

* 

2.040.2 

Glutathione peroxidase, 
mcmol/min/1 

3.340.3 

2.0±0.2 

* 

1.8±0.2 

** 

1.4±0.2 

** 

2.340.2 

2.640.2 

Glutathione reductase, 
mckat NADPH /I 

1.440.1 

0.9±0.1 

* 

0.7±0.1 

** 

0.8±0.1 

** 

1.0±0.1 

* 

1.240.1 
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Tab. 3. 


The concentration of lipid peroxidation products and antioxidant enzyme activity 
in the blood of rats in different periods after reproduction of liver cirrhosis 


Indices under study 

Control group, 
n=9 

Values of the studied indices during different periods after reproduction of ELC 

(M±m), n = 10 

in 12 hours 

in 24 hours 

on the 3 rd day 

on the 5 th day 

on the 7 th day 

Malon dialdehyde, 
mcmol / 1 

2.8240.23 

5.2140.41 

*** 

6.4340.51 

*** 

5.4940.42 

*** 

4.8740.31 

*** 

3.8240.27 

Diene conjugates, 
mcmol / 1 

0.4140.06 

0.9440.09 

*** 

1.1240.10 

*** 

1.0640.10 

*** 

0.88±0.08 

* 

0.4640.05 

SOD units / ml 

1.86±0.17 

1.07±0.07 

** 

1.0340.07 

*** 

1.0040.06 

*** 

1.14±0.09 

* 

1.4440.11 

Glutathione peroxidase, 
units/g 

2.56±0.21 

1.34±0.13 

** 

1.2140.11 

*** 

1 .29±0. 1 1 

** 

1.49±0.12 

* 

1.6640.16 

Glutathione reductase, 
units/g 

2.66±0.13 

1.62±0.14 

** 

1.3240.11 

*** 

1.4140.12 

*** 

1.78±0.14 

* 

2.1940.17 


□ -tocopherol, indices of the absolute 
activity were minimal during 1-3 days 
since the moment of ELC reproduction 
(p < 0.1). Subsequently the activity of the 
studied enzymes did not restore until the 
7th day of the experiment (p <0.5, Table 
1 ). 

A concentration of the intermediate 
products of lipid peroxidation in the 
red blood cells had a similar tendency: 
intense pathobiochemical changes in the 
red blood cells were revealed during 1-5 
days of the ELC course with the highest 
concentration of MDA and DC on the 
3rd day of the pathological process, 
when the studied indices exceeded those 
in control cases in both cases (p < 0.01) 
by 2.5 times (Table 2). The activity of 
catalase, SOD, glutathione peroxidase 
and glutathione reductase in these 
conditions was maximally reduced on 
the third day of ELC (p < 0.5). 

A course of ELC induced a significant 


increase of MDA and DC concentration 
in the liver tissue, which was by 85% 
and 129% greater respectively already 
in 12 hrs after reproduction of the 
pathological state in comparison with 
those of control animals (p < 0.01, 
Table 3). The maximum expression 
of the intermediate products of lipid 
peroxidation accumulation was observed 
on the 1st day of ELC (p < 0.01) with 
a slight decrease in the studied indices 
on the 3rd (p < 0.01) and 5th (p < 0.5) 
days of the experiment. On the 7th day of 
the experiment the values of the studied 
indices did not differ in the experimental 
and control groups (p> 0.5). 

Similar changes were registered in 
the reduction of activity, marked by the 
antioxidant enzymes in the red blood 
cells - SOD, glutathione peroxidase and 
glutathione reductase (Table 3). 

The ELC course was accompanied 
by the increased concentrations of 


MDA and DC and decreased activity 
of antioxidant enzymes investigated 
in the pancreatic parenchyma (Table 
4). Maximum intensity of the changes 
marked was recorded after 24 hours from 
the moment of the ELC reproduction 
(p < 0.01) and has been observed for 
3 days (with the exception of MDA 
concentration), later the studied indices 
were similar both in the experimental 
and control groups (p> 0.5). 

Thus, our results after a critical 
analysis allow us formulate the 
following basic points concerning 
the pathophysiological mechanisms 
of ELC. First, the ELC course is 
accompanied by the increased lipid 
peroxidation manifested in the 
accumulation of intennediate products 
of lipid peroxidation and decreased 
enzymatic activity, and non-enzymatic 
antioxidant protection units. These facts 
are consistent with the known views 


Tab. 4. 


The concentration of lipid peroxidation products and antioxidant enzyme activity in the blood of rats in different periods 

after reproduction of liver cirrhosis 


Indices under study 

Control 
group, n=9 

Values of the studied indices during different periods after reproduction of ELC (M4m), 

n= 10 



in 12 hours 

in 24 hours 

on the 3 rd day 

on the 5 th day 

on the 7 th day 

Malon dialdehyde, 
mcmol / 1 

2.8740.19 

4.8240.33 

*** 

5.1140.41 

*** 

4.59±0.29 

** 

3.61±0.21 

* 

3.1440.23 

Diene conjugates, 
mcmol / 1 

0.4740.05 

0.8540.08 

*** 

0.9240.08 

*** 

0.67±0.09 

* 

0.5540.08 

0.4340.04 

SOD units / ml 

1.7940.17 

1.05±0.08 

* 

0.98±0.08 

** 

1.29±0.08 

* 

1.4440.12 

1.7440.14 

Glutathione 

peroxidase, 

units/g 

2.7140.19 

1.47±0.12 

** 

1.3140.11 

*** 

1.82±0.13 

* 

2.0440.16 

2.3040.18 

Glutathione 
reductase, units/g 

2.5940.14 

1.67±0.12 

** 

1.4340.12 

*** 

1.71±0.13 

* 

2.1940.17 

2.5440.21 
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[19-21] on the pathogenetic role of 
intensification of lipid peroxidation in 
a number of pathological processes and 
inflammation under the action of heat, 
radiation factor and other alternating 
influences. Secondly, the data obtained 
demonstrates the involvement of the 
blood cell unit, namely erythrocytes, 
in pathogenetic mechanisms of the 
hepatocellular destruction; there 
is increased concentration of lipid 
peroxidation products and reduction of 
the antioxidant enzyme activity in the 
erythrocytes unidirectional with the 
blood plasma. Summing up these results 
and suggestions it becomes obvious that 
there is generalization of the pathological 
process in liver cirrhosis, which explains 
both its acceleration and magnitude of 
the abnormal cell changes, that should 
necessarily be taken into account in the 
clinical conditions when determining the 
appropriate treatment strategy for these 
patients. 

Thirdly, we have shown the 
accompanying processes of accelerated 
lipid peroxidation and inhibition of 
antioxidant protection expression, which 
take place directly in the liver tissue. In 
our opinion this data explains the rapid 
development of large volume and, as a 
rule, irreversibility of the pathological 
process of the cellular destruction in liver 
cirrhosis. And finally, fourthly, taking 
into account the anatomical proximity, 
common physiological functioning 
and disorders similar to the liver 
parenchyma, which were manifested in 
shifting the dynamic equilibrium in the 
"POL-antioxidant system" towards the 
increased lipid peroxidation, we were 
able to clearly register the accumulation 
of lipid peroxidation products and 
inhibition of the antioxidant protection 
processes expression in the parenchyma 
of the pancreas somewhat less 
pronounced than in the liver tissue. 

Summarizing the data, 

pathophysiological mechanisms 

of development of multiple organ 
dysfunction syndrome in liver cirrhosis, 
the development of liver fibrosis, 
portal hypertension and/or liver failure 
become obvious. Taking into account 
the facts of intensification of lipid 
peroxidation and resulted inhibition of 
antiradical protection activity, inclusion 
of drugs with antioxidant properties 
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facilitating and/or preventing the 
process of the hepatocellular destruction 
is important for making up schemes 
of complex pathogenetic reasonable 
pharmacotherapy of liver cirrhosis. It 
may also provide crucial protective 
effect in preventing the development of 
hepatic insufficiency. 
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PREVENTION OF THE LIVER FAILURE DEVELOPMENT THROUGH 
DECOMPENSATION OF THE BILIARY SYSTEM IN PATIENTS WITH OBSTRUCTIVE 
JAUNDICE BY PERFORMING MINIMALLY INVASIVE LAPAROSCOPIC 

CHOLECYSTECTOMY 

Yu.V. Grubnik, Doctor of Medicine, Full Professor, Head of a Chair 
A.F. Dzygal, Candidate of Medicine, Associate Professor 
Odessa National Medical University, Ukraine 

The effectiveness of the two-step method of treatment of patients with mechanical jaundice (MJ) focusing on the liver functional state during 
the postoperative period was assessed. Endoscopic papillosphincterotomy (EPSP) was done in 98 (59.8%) patients, 88 cases of them (53.7%) 
were due to choledocholithiasis. EPSP was finished by lithextraction in 59 patients (66.0%), by mechanical lithothrypsy - in 29 patients ( 1 7.7%). 

Laparoscopic cholecystectomy was done to all 98 patients 1-5 days after the EPST and to all patients in the 1st group. Surgical intervention 
was started laparoscopically; conversion was done in 25 patients. There were 6 cases of complications (5.9%) among the patients of 1st group 
which were eliminated during the postoperative period. All patients were alive at the time of 3 months after surgery. Clinical and laboratory 
checking confirmed the satisfactory level of liver functioning. Only 2 patients had transient hyperamylasemia. There were 12 cases (19.0%) of 
complications in patients of the 2nd group that was higher compared to the same index in the 1st group patients (p<,01). The clinical indexes of 
hepatic insufficiency development were present in 9 patients ( 14.3%) of the 2nd group that was also greater compared to group 1 (p<,01). 

According to these data the authors recommend an individual approach to the selection of surgical treatment in each case, the operative 
interventions performed in the so-called “cold period”, as well as obvious analysis of possible high operational and anaesthetic risk including the 
patient’s age. The stages of surgical intervention in patients with obstructive jaundice and choledocholythiasis are the priority method of effective 
surgical treatment. The laparoscopic, but not open cholecystectomy performing at the second stage of treatment, prevents hepatic insufficiency 
fonnation in patients throughout the postoperative period. 

Keywords: mechanical jaundice, laparoscopic cholecystectomy, open cholecystectomy, treatment stages, hepatic insufficiency. 
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E ven over 25 years since the first 
laparoscopic cholecystectomy 
(LCE) performed by the French 
surgeon F. Dubois, its indications 
continue to expand [1, 2], In 

this regard, it is important that 
endovideosurgical technologies and, in 
particular, laparoscopy have currently 
occupied positions in the selection of 
treatment tactics for surgical patients, 
and have also spread to the related 
specialties, giving them a new impetus 
to development [1, 3-6], Surgery of 
organs of the hepatopancreatoduodenal 
area served as a source of evolutionary 
development of laparoscopic 
techniques, and LCE is officially 
recognized as the "gold standard" in 
the surgical treatment of the gallstone 
disease (GSD) [7, 8], 

When analyzing the results of 
many years of clinical follow-ups 
and surgical treatment of patients 
with hepatic insufficiency (PI), we 
came to the conclusion that certain 
percentage of this disease develops 
due to ineffective treatment (objective 
or subjective causes) of patients with 
obstructive jaundice (OJ). We consider 
patients with OJ to be among those 
with acute surgical diseases, but we 
believe that urgent surgery is risky in 
obturation of the extrahepatic biliary 
tract, cholangitis and others with a 
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prospect of a significant number of 
complications - up to the formation of 
multiple organ failure and substantial 
(3.5 - 4-fold) growth in mortality, 
comparable with the corresponding 
figures in the conservative treatment of 
OJ [9-11], 

The question of choosing the 
surgical treatment in this group of 
patients is controversial, but most 
experts believe that the two-stage 
method of treating such patients is the 
best. On the first stage, simultaneous or 
prolonged decompression, as well as 
sanation of the gallbladder or bile ducts 
are usually carried out. This allows 
eliminating the clinical manifestations 
of the disease (mainly of the 
inflammatory origin), and preparing 
the patient for performing the second, 
main stage of surgical treatment, aimed 
at elimination of the causes of OJ - 
performing LCE. 

This tactic of treatment allows 
decreasing the number of postoperative 
complications, reducing the overall 
mortality and also providing prophylactic 
effect preventing the destructive changes 
in the liver parenchyma, the toxic effect 
of accumulation of bile acids in the 
hepatocytes and their necrosis. 

Issues directly determining the 
treatment strategies for this category of 
patients by the surgeon are debatable. 


There are different views as to what 
kind of pathology associated with the 
presence of OJ is to be considered 
essential in each case; what treatment 
should be started with; whether the 
clinical course of the disease allows to 
perform one-stage surgery, or it must 
be performed in sequence of several 
stages and what stages these should 
be; what surgical approach should be 
used in the treatment of patients with 
dysfunction of the cardiovascular 
and respiratory systems; what kind of 
surgery - laparoscopic or traditional 
[open] - should be performed for better 
postoperative course and prevention of 
development of multiple organ failure 
- this is a list of the most important 
questions, the answers to which should 
be fast, specific and individual in each 
case. They determine the tactics, scope 
and timeliness of surgery. 

Objective. 

Assessment of effectiveness of the 
two-stage method of treatment of OJ 
patients with a focus on improvement 
of the functional state of the liver in the 
postoperative period. 

Materials and methods. 

During the last 3 years we have 
treated 164 patients with OJ aged 32 to 
72. There were 121 (73.8%) women and 


43 (26.2%) men. The age of 85 patients 
(5 1 .8%) was over 50,56 patients (34.1 %) 
were over 60 years old. 

The diagnosis of OJ is based on 
clinical examination of patients, 
biochemical blood analysis, 
ultrasound examination of organs of 
the hepatopancreatoduodenal area, 
computed tomography, endoscopic 
retrograde cholangiopancreatography 
and percutaneous-transhepatic 

cholangiography. 

Specific manifestations of the 
OJ syndrome including yellowness 
of the skin and sclera, were found in 
138 (84.1%) patients, dark urine and 
feces acholia - in 69 (42.1%) patients, 
pain and feeling of heaviness in the 
right upper quadrant and in the upper 
abdomen - in 143 (87.2%) patients. 98 
patients (59.8%) were found to have a 
dyspeptic syndrome (nausea, dryness 
or bitterness in the mouth, heartburn, 
belching, loss of appetite, changes in 
the stool character, etc.). Itchy skin 
with typical scratching on the body was 
noted in 32 (19%) patients and elevated 
body temperature - in 19 (11.6%). 

As a result of treatment, all patients 
were retrospectively divided into 2 
groups. A two-stage surgery with 
endoscopic papillosphincterotomy 
(EPST) at the first and LCE - at the 
second stage was provided to patients in 
the group 1 (n= 101, 61.6%). 63 patients 
(38.4%), expected to undergo a full open 
surgery for choledocholithiasis at the 
first stage and/or open cholecystectomy 
(OHE) at the second stage, constituted 
the group 2 for the investigation. 

Monitoring of patients treated has 
been carried out during the first 7-10 
days after surgery and 3 months after 
discharge. 

The results obtained were processed 
statistically using One Wasy Analysis 
Of Variance Criteria. Differences were 
considered significant at p < 0.5. 

Results and discussion. 

Within the total number of patients 
with OJ the cause of obturation 
of the extrahepatic biliary tract 
was cholelithiasis and associated 
choledocholithiasis in 131 patients 
(79.9%), 17 patients (10.4%) had acute 
pancreatitis, the edematous form, 6 
(3.7%) patients - a benign stricture 


against the background of the common 
bile duct cholelithiasis, 5 (3.0%) 
patients - postcholecystectomical 
syndrome, choledocholithiasis, 3 
patients (1.8%) - acute calculous 
cholecystitis, 2 patients (1.2%) - 
stenosis of the bile papilla. 

EPST was performed in relation 
to 98 (59.8%) patients, 88 (53.7%) 
of whom were operated on for 
choledocholithiasis. We are active 
supporters of medical tactics in 
choledocholithiasis, despite the 
development of various methods 
of lithoextraction and lithotripsy. 
The arsenal of advanced tools for 
lithotripsy consists of hard and soft 
Dormia baskets and balloon catheters. 
We believe that it is advisable to 
apply hard baskets in cases when the 
diameter of the stone is comparable to 
the diameter of the terminal part of the 
common bile duct. Balloon catheters 
and soft baskets are useful for small 
stones, especially in floating calculi. 

EPST was completed with 
lithoextraction in 59 patients (66.0%). 
Lithoextraction is indicated in 
patients with a burdened history when 
conduction of repeated control studies 
is undesirable, in high probability 
of stone impaction in the terminal 
part of the common bile duct in 
their spontaneous passage, and at 
presence of multitude of small stones. 
Lithoextraction is contraindicated 
in case when the calculus diameter 
is greater than the diameter of the 
terminal part of the common bile duct 
and size of the papillotomic orifice. 
Removal of stones was performed by 
Dormia basket Olympus, their number 
ranged from 1 to 11, the maximum 
diameter of the stone removed was 1 5 
mm. 

EPST with mechanical lithotripsy 
was performed in relation to 29 patients 
(17.7%). Mechanical lithotripsy was 
used in single calculi of over 10 mm 
in diameter in the narrow terminal 
part of the common bile duct, multiple 
stones in the hepaticocholedochus 
that fit tightly to each other, and in 
maintaining the sphincter apparatus 
of the big duodenal papilla in young 
patients. 

Nasobiliary drainage for biliary 
decompression was performed to 7 
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(4.3%) patients, 3 patients (1.8%) - 
balloon dilatation and stenting. 

Selection of the preoperative biliary 
decompression method was determined 
by the level of localization of the bile 
flow obturation; hence minimally 
invasive procedures are performed 
only for making an accurate diagnosis. 

We believe that effective treatment of 
this group of patients is possible only 
in case of the integrated use of the 
above-mentioned minimally invasive 
techniques. 

We consider it appropriate to note 
here that the diagnostic search in patients 
with cholelithiasis complicated with 
choledocholithiasis, especially in the 
presence of OJ and cholangitis, is very 
limited in time. The surgeon has a few 
hours to make a decision. Selection 
of surgical tactics in relation to these 
patients is decisive, namely, in relation 
to which patients should the problem 
of elimination of bile hypertension and 
cholangitis be solved at the first stage, 
who should be provided with staged 
treatment, and who should receive 
direct surgery. We believe EPST to be 
effective operation aimed at correcting 
the disturbed bile outflow that allows 
us to recommend it as the operation 
to be chosen for patients with OJ in 
the obturation of the bile duct due to 
choledocholithiasis, and consider it to 
be the main method of surgical treatment 
for patients with OJ having a high degree 
of the operational risk. 

LCE was performed to all 98 
patients after EPST and all patients 
in the group 1 in 1-5 days. Surgery 
started laparoscopically. 25 patients 
had to be resorted to conversion. The 
cause for conversion in 12 of them 
was the presence of multiple stones of 
different diameters, which failed to be 
removed laparoscopically. 5 patients 
had cirrhosis of the liver; thereby 
significant blood loss developed while 
performing LCE. In 5 patients, the 
cause of conversion was intraoperative 
detection of Mirizzi syndrome with 
severe inflammation and presence of 
stones in the common bile duct, and 
in 3 cases there were indications to the 
fonnation of biliodigestive anastomosis - 
choledohjejunoanastomosis 

All patients were clinically 
determined to have phlegmonous 
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gallbladder, which was confirmed 
by morphological examination. Bile 
hypertension and intervention on the 
major duodenal papilla is likely to 
cause inflammation of the bile duct, 
and especially of the gallbladder wall. 
It once again confirms our opinion of 
an individual approach to operations in 
the biliary system, especially in elderly 
patients. 

6 cases of complications (5.9%) 
were observed among the patients in 
the group 1, which were eliminated 
during the postoperative period, before 
discharge of the patients. All patients 
were still alive after 3 month follow- 
up after surgery. At this time, clinical 
and laboratory indices confirmed 
a satisfactory degree of the liver 
functioning, which was confirmed by 
its ultrasonography. Only 2 patients 
had transient hyperamylasemia. 

Significantly more postoperative 
complications - in 12 patients (19.0%) 
were observed among patients in the 
group 2 compared to the index in the 
patients of the group 1 (p < 0.1). At the 
time of examination in 3 months after the 
operation 3 patients died because of liver 
failure. According to medical history, 
as well as the clinical and laboratory 
examination methods, the development 
of liver failure in patients in the group 
2 was observed in 9 patients (14.3%), 
which significantly exceeded this figure 
in the patients of the group 1 (p < 0.1). 

Thus, the data obtained allows 
us formulate the main conceptual 
approaches to the tactics of minimally 
invasive surgical treatment of patients if 
they have OJ syndrome due to bile duct 
obturation. 

We consider it important to 
recommend avoiding surgical 
interventions at the "height" of the 
inflammatory period, in a maximum 
clinical severity of jaundice. Secondly, 
we note the necessity to operate on such 
patients in the so-called "cold" period. 
Thirdly, an individual approach must 
be an obligatory factor in choosing 
the tactics of the surgeon who should 
take into account the medical history 
of patients, clinical peculiarities of the 
disease, data from laboratory blood 
tests, results of preoperative diagnostic 
procedures, presence of concomitant 
medical conditions, possible high 
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operational risk, the functional state 
of the cardiovascular and respiratory 
systems, etc. 

Fourthly, in the presence of biliary 
decompression a question should be 
solved of one-, two- or three-stage tactics 
of treatment of such patients. According 
to our data, two-stage treatment of 
patients with OJ is successful in the 
presence of choledocholithiasis, when 
EPST is performed at the first stage 
to reduce hypertension and biliary 
elimination of biliary decompression, 
and LCE performance - at the second 
stage. 

In addition, we want to single out 
the aspect of the liver functioning 
in the postoperative period, because 
our data convinces that in OJ patients 
LCE, but not OCE is a prophylactic 
measure preventing the liver failure 
development. It is also important that 
patients with obstructive jaundice and 
choledocholithiasis in the presence of 
pathology of the cardiovascular and 
respiratory systems as well as patients 
over 60 are advisable to perform a three- 
stage surgery. 
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ENDOSCOPIC TREATMENT OF 
URETHRAL OBLITERATIONS 

V. Ghicavii, Doctor of Medicine, Associate Professor 

Nicolae Testemitanu State University of Medicine and 
Pharmacy, Moldova 

High efficiency of endoscopic surgeries of urethral obliterations 
allowed expanding the indications for their application. As a result a 
number of complications that can emerge due to these interventions 
have grown. Types of these interventions, as well as their causes, the 
diagnostic methods and treatment processes must be studied. 

In this study the results of 1 12 endoscopic interventions in patients 
with urethral obliterations of various aetiology have been examined. 

The early satisfactory results of urethrotomy confirm the efficacy 
on the level of 85.7%. A general result of efficacy of endoscopic 
treatment of urethra obliteration after 2 years of post-operatively 
treatment is shown by 106 (94.6%) patients and unsatisfactory - by 6 
(5.3%) patients. 

Adequate selection of methods of the urethra obliteration treatment 
largely depends on the characteristics of the disease: etiology, 
localization and extent of obliteration. Despite this, the surgical 
treatment of extensive structures and urethral obliteration requires an 
individual approach. 

Keywords: endoscopy, quality of life, urethrotomy, urethra, 
urethral stricture, urethral perforation. 
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3HflOCKOnOTECKOE JIE^EHHE 
OEJIHTEPAIJHH YPETPbl 

THKaBBiH B.B., zi-p Me#. HayK, acmeHT 
MoimaBCKHH rOCyaapCTBeHHBIH yHHBepCHTeT MemmHHBI H 
(JiapMatiHH hm. Hmcajiaz TecTeMHijaHy, MOJiAOBa 

BbicoKaa 3(JxJ)eKTHBHOCTb omtocKonnHecKHX onepaiiHH npn 06 - 
jiHTepaanax ypeTpbl no3BOJiHJin pacumpHTb noKa3aHHa k hx npHMe- 
HeHmo. B pe3yjibTaTe B03pocjio h KOJinuecTBo ocjiojkhchhh, KOTopbie 
Moryr B03HHKHyn> BCJieACTBHe sthx onepaunfi, bhau KOTopbix, npn- 
HHHbi hx B03HHKHOBeHHa, MeTOflbi fluarHOCTHKH H cnoco 6 bi JieueHHfl 
HeoSxoaHMO H3yHHTb. 

B aaHHOM o63ope Smjih HccaeaoBaHbi pe3yjibTaTbi 112 shaocko- 
nHuecKHX onepaitHH, npoBeAeHHbix naurieHTaM c objiHTepaijHJiMH 
ypeTpbl pa3JIHHHOH 3THOJIOTHH. 

PaHHHe yaoBJieTBopHTenbHbie pe 3 ynbTaTbi ypeTpoTOMHH noa- 
TBepac^aioT 3 (J)(J)eKTHBH 0 CTb Ha ypoBHe 85,7%. 06uihh pe 3 ynbTaT 
3 (j)(j}eKTHBHOCTH 3 HflOCKOnHHeCKOrO JieHCHHJI ofijIHTepailHH ypeTpbl 
nocne 2-x neT nocjieonepaiiHOHHoro neueHna oTMeueH y 106 (94,6%) 
nauHeHTOB, h HeyaoBJieTBopHTenbHbiH - y 6 (5,3%) naaneHTOB. 

AaeKBaTHbifi BbiSop MeTo^a JieueHHa odjiHTepauHH ypeTpbl b 3Ha- 
HHTejibHOH CTeneHH 33 bhcht ot xapaierepHCTHK 3a6ojieBaHHa: 3 thojio- 
THH, JIOKaJIH3au;HH H npOTHaceHHOCTH CTpHKTypbl. HeCMOTpa Ha 3TO, 
XHpyprHuecKoe JieueHHe ofimnpHbix CTpHKTyp h ofijiHTepauHH ypeTpbl 
TpefiyeT HHAHBHAyajibHoro noAXOAa. 

KjiioneBbie e.iOBa: SHAocKomui, KauecTBo 5KH3HH, ypeTpoTOMHa, 
ypeTpa, nep(J)opau;Ha ypeTpbl. 

ynacTHHK KOH(J)epeHu;HH, HannoHajibHoro nepBeHCTBa no HaynHon aHannraKe, 
OiKpbiToro EBponencKO-A3HaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 
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B MCTpoe pa3BHTHe 3HflOypOJIOriIH 
no3BOJiirao Hcnonb30BaTb TpaHcype- 
TpanbHbie 3HflocKonmecKne MeToqw b 
qqarHOCTHKe q jie l ieFinn OoabimiHCTBa 
ypoaorqnecKqx 3a6oaeBaHqq hhjkhhx 
MOHeBWBoqaiqqx nyTeM. npeacqe Bce- 
ro, 3TO OTHOCHTCa k CTpqKTypaMypeTpw 
[1,2]. BbICOKaa 3(])(])eKTHBHOCTb H HH3- 
Kaa TpaBMaTM'fflocTb BHyTpeHHeq on- 
THHeCKOii ypeTpoTOMHH, BO3M0XCH0CTB 
noBTopa onepaqqq 6e3 cymecTBeHHoro 
pncKa qaa OoabHoro q opraHa no3BO- 
jihjih pacmupiiTb noKa3aHHa k ee npq- 
MeHeHHio q, b pa qe caynaeB, cqeaaTb ee 
MeToqoM Bbi 6 opa npq aenenqq OoabHwx 
co CTpiiKTypaMH ypeTpbl [3], 

Ilpn6eraa k TpaHcypeTpaabHbiM sh- 
qoypojiornqecKHM onepaqqaM, ypoaor 
qoaxceH xoporno 3qaTb, hto m qpq TaKMX 
xepyprqqecKqx BMeoiaTeJibCTBax MoryT 
B03qqKqyTb pa3aqHHwe ocaoacHeHiia 
TexqqqecKoro hjih KaiiHiiHecKoro xa- 
paKTepa [4,6], 

TexqqKa TpaHcypeTpaabHwx one- 
paqqq oOycaoBaqBaeT qcqojib30Baqqe 
ypeTpw b KaqecTBe qocTyna, hto Ha- 
KJiaqbiBaeT orpaqqneqqa q Bbi3HBaeT 
qoTeHqqajibHyra oqacqocTb bo3hiikho- 
Beqqa pa3Hwx ochtokhchihi qpq Bbinoa- 
Heqqq sthx onepaqqq, oco 6 eHHO qpq 
qajiqqqq coqyTCTByionqix 3a6oaeBa- 


qqq. OrpaHqHeHHbiq qocTyn 3arpyqHa- 
eT qqaraocTqKy q aeneHiie B03HHKaio- 
iqqx ocaoacqeHqq q BWBoqqT qa nepBbiq 
naaH qx npo^qaaKTUKy [4], 

CeroqHa cyiqecTByeT HeOoabinoe 
KoaqnecTBO nyOanKaqqq qo BonpocaM, 
CBa3aqqbiM c ocjioxcqeqqaMq SHqocico- 
qqnecKqx oqepaqqq qa ypeTpe q cqo- 
co 6 om qx jinKBqqaqqq, qosTOMy b qaH- 
hoB pa6oTe qaMq qpoaHaaq3qpoBaHbi 
caynaq B03qqKH0Beqqa ocjioxcHeqqq q 
Heyqan b qpoqecce BbmojiHeHqa xqpyp- 
rqnecKqx oqepaqqq qa ypeTpe [5,6], 
MaTepqajibi n MeToqbi. Ebino Bbi- 
qoaHeHO 112 SHqocKoqqnecKqx oqepa- 
qqq b OTqeJieqqq 3Hqoypoaorqq Pecqy- 
6aqKaHCKoii KaqqqnecKoq 6oabqqqw qo 
qoBoqy o6aqTepaqqq ypeTpw b qepqoq 
2000-2010 rr. Bee HaOaioqaeMbie qa- 
qqcqTbi 6waq MyaccKoro qoaa, HocqTe- 
jiaMii qpeqBapqTeabHoii qncTOCTOMbi, 
b B03pacTe ot 34 qo 78 neT. CpoKii qa- 
6aioqeqqa cocTaBaanq 2 roqa. 71,HarH03 
oOaqTepaqqa ypeTpw 6wa qocTaBJieH b 
xoqc KaiiHiiHCCKoro, qapaKanHUHecKoro 
q peHTreqojiorqHecKoro qccaeqoBaHiia, 
qocaeoqepaqqoHHO 6waa qpoBeqeHa 
oqeqKa qo MeacqyHapoqHofi cucTeMe 
cyMMapHoq oqeqKii cumotomob qpq 3a- 
OojieBaqqax qpocTaTW IPSS q oqeHKa 
qo MeacqyHapoqHoq cqcTeMe KanecTBa 


acq 3 qq (QoL). Ewan coOpaHW qaqHbie 
aHaMHe 3 a (qpqqqqa B03HqKqoBeqqa 
q cpoK cyiqecTBOBaHiia o 6 aqTepaqqq, 
qepeHeceqqwe oqepaqqq, coqyTCTBy- 
toiqqe 3a6oaeBaqqa). noMUMO o 6 iqe- 
KaqqqHecKnx MeToqoB ocMOTpa, qaqq- 
eqTaM c oOaqTepaquaMii ypeTpw 6 wan 
qpoBeqeHW qccaeqoBaHiia (peTporpaq- 
qaa ypeTpoqqcTorpaijiqa, qqcTorpac])qa, 
Y3H ryOnaToro Teaa, qocae-oqepaqqoH- 
ho - ypoiJiaioopoMeTpqa, oqpeqeaeHqe 
ocTaTOHHoq Monq), c qeabio yroHHeqqa 
aoKaaq3aqqq q qpoTaaceqqocTq CTpiiK- 
Typw, a TaioKe cocToaHqa qapaype- 
Tpaabqwx TKaqeil b cooTBeTCTByioiqeM 
OTqeae. Ilpq oqeHKe aaOopaTopHwx 
qaqqwx oco 6 oe BqiiMaqqe 6 wao yqe- 
aeHO oqpeqeaeHiiio Haannua HFi(])eK'iiHH 
MOHeBWBoqaiqqx qyreq, KaK oqHOMy q3 
(jiaKTopoB, cqoco 6 qwx ocaoacqqTb Tene- 
qqe qocaeoqepaqqoqqoro qepqoqa. Ha 
ocHOBe qpoBeqeqqoro oOcaeqoBaHiia, 
Bee qaqqeHTW 6 wan pacqpeqeaenw qc- 
xoqa q3 aoKaaicaqun q STqoaorqq 06 - 
aiiTepaqqq ypeTpw. 

no pe 3 yabTaTaM pacqpeqeaeqqa 
qaqqeHTOB qo qpoqcxoacqeHqio q ao- 
Kaaq3aqqq oOaqTepaqqq ypeTpw mbi 
qoaynnaq caeqyioiqqe pe3yabTaTW. H3 
112 qaqqeHTOB (n.), y 29 n. (25,8%) 
HaOaioqaaHCb nocaeonepaquoHnwe 06 - 
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jiHTepaqiin, bcbhhkihhc nocne pa3aqa- 
hwx oqepaqqq qa ypeTpe: OTKpwTwx 
(10 q.), aqqocKoqqqecKMX (19 q.) q y 83 
q. (74,1%) - Sbijih oOjiMTepaqqq ypeTpw 
pa3Jiqqqoq STqoaonin. Y 52 q. (46,4%) 
qpqqqqoq CTpqKTypw ypeTpbi 6wao 
ee TpaBMaTqqecKoe qoBpeacqeqqe. Y 
qaqqwx 6oabqwx b aqaMqe3e qMeaqcb 
OTMeTKH o qepeqeceqqwx b qpoquioM 
TpaBMax Ta3a q qpoMeacqocTq, a y 23 
q. (20,5%) qpqanHW 3aKaioaaaqcb b 
cqeqqcjjqqecKqx qjiq qecqeqqcfaiaecKqx 
BocqanqTeJibqbix qpoqeccax Moaeqoao- 
boH cqcTeMbi. Y 8 q. (7,1%) qeB03Moac- 
qo 6biJio Toaqo oqpeqeaqTb qpqaqqy 
B03qqRqoBeqqfl o6aqTepaqqq ypeTpw 
(qaqTeabqaa qjiq qeoqqoKpaTqaa KaTe- 
Tepq3aqqa, pacmqpeqqe MeroqoM qq- 
jiaTaqqq, qqcTOCKoqqa). AqaMqe3 qaq- 
qoq KaTeropqq 6ojibqwx qe coqepacqT 
qaqqwx o qepeqeceqqwx oqepaqqax qa 
ypeTpe, BeqepqaecKqx 3a6oaeBaqqax 
qjiq TpaBMe. B 6oJibqiqqcTBe cayaaeB 
o6nqTepaqqq pacqonaranqcb b MeM6pa- 
qo3qoM OTqeae ypeTpw, a qx qpoTaaceq- 
qocTb cocTaBJiana 1,5-2, 5 cm. 

Bo Bcex 112 oqepaqqax 6waa bw- 
qoaqeqa Bqyrpeqqaa oqTqaecKaa ype- 
TpoTOMqa «xoaoqqwM qoacoM», qo- 
qoqqeqqaa ypeTpoTOMiieii OTIS b 16 
(14,2%) q BqyTpq oqepaTqBqoM Mexaqq- 
qecKUM qpecqy3wpqwM pacoiqpeqqcM 
(MeToqoM 6yacqpoBaqqa) b 12 (10,7%) 
cayaaax. B 6 (5,3%) cayaaax oqepaqqa 
qoqoqqaaacb TpaqcypeTpaabqoil pe- 
3eKqqeq py6qoBbix TKaqeq. Oqepaqqq 
qpoBoqqqqcb qoq BqyTpqBcqqoq aqe- 
CTe3qeq- 62%, q b 38% cayaaeB - qoq 
cqqqqoM03roBoq aqecTe3qeil. ToabKO y 
13 q. (11,6%) aqqocKoqqaecKaa KoppeK- 
TqpoBKa o6aqTepaqqq 6waa Bbmoqqeqa 
qapaaaeabqo sqqocKoqqaecKqM oqepa- 
qqaM qa MoaeBWBoqaiqqx qyTax, TaKiiM 
Kax: TpaqcypeTpaabqaa pe3eKqqa qpo- 


CTaTW qqq rnefiKH MoaeBoro qy3wpa, 
MexaqqqecKaa qqcToqqTOTpqqcqa q T.q. 

BpeMa Bbmoqqeqqa oqepaqqq 
o6waqo qe qpeBbimano 15-30 MqqyT. 
ITocqe 3aBepmeqqa oqepaqqq, ypeTpa 
qiyqTqpoBaaacb ypeTpaabqwM KareTe- 
poM pa3aqqqoro qqaMeTpa. BpeMa myq- 
TqpoBaqqa q pa3Mep KaTeTepa oqpe- 
qeaaaqcb BqqoM oqepaqqq, qaananeM 
BqyTpq oqepaqqoqqwx ocaoacqeqqq, 
cpoxaMq qocaeoqepaqqoqqoro qpeqq- 
poBaqqa MoaeBoro qy3wpa. Flpq Bbmoa- 
qcqqq Bqyrpeqqeq ypeTpoTOMqq aaiqe 
Bcero - b 90% oqepaqqq - ycTaqaBaq- 
Baaqcb KaTeTepw qa 18 q 20 Fr. CpoKq 
qpeqqpoBaqqa MoaeBoro qy3wpa Koae- 
6aaqcb ot 8 qo 14 qqeq. Ha 6-ii qeqb 
ypeTpaabqwq KaTeTep 6wa yqaaeq y 23 
(20,5%) qaqqeqTOB, qa 10-q qeqb - y 3 
q. (2,6%) - y Bcex qpqaqqoq 6waq aq- 
xopaqoaqwe cocToaqqa. UyicTOCTOMii- 
aecKqft qpeqaac 6wa ycTpaqeq qa 2-3- q 
qeqb qocae oqepaqqq y Bcex qaqqeqTOB. 
Pe3yabTaTW. YqoBaeTBopqTeabqwe paq- 
qqe pe3yabTaTW aeaeqqa qocae Bbmoa- 
qeqqa ypeTpoTOMqq (cqqaceqqe qoKa- 
3aTeaa IPSS qqace 8 6aaaoB, cqqaccqqe 
qoKa3aTeaa QoL qqace 3, yBeaqaeqqe 
MaKcqMaabqoq CKopocTq MoaeqcqycKa- 
qqa Bbiqie 15 Ma/c, o6beM ocTaroaqoq 
Moaq qqace 20 Ma) 6waq OTMeaeqw y 96 
q. (85,7%). 16 q. (14,2%) qa6aioqaaqcb 
qyTeM Mexaqqaecxqx pacmqpeqqq b 
Teaeqqe oqqoro roqa. PeqqqqB CTpi-iK- 
Typw b Teaeqqe qByx aeT qocae oqepa- 
qqq 6wa OTMeaeq y 6 6oabqwx (5,3%), 
q3 KOTopwx 4 6waq qoBTopqo qpooqe- 
pqpoBaqw sqqocKoqqaecKq, q ToabKO 
oqqq - qyTeM OTKpwToq KaaccqaecKoil 
oqepaqqeq. TaraiM o6pa30M, oGiqiiil 
aqaaq3 3(}><}>eKTqBqocTq sqqocKoqqae- 
ckoto aeaeqqa CTpqKTypw ypeTpw aepe3 
2 roqa qocae oqepaqqq 6wa OTMeaeq y 
106 (94,6%) Goabqwx. npq qpoBeqeqqq 


112 oqepaqqq 6wa ycTaqoBaeq paq oc- 
aoacqeqqq. ,H,aqqbie o aacTOTe ocaoacqe- 
qqq b pa3aqaqwe qepqoqw q MeToqax 
qx aqKBnqaqqq qpeqcTaBaeqw b Ta6. 1 . 

Haq6oaee aacTWMq BqyTpq oqepa- 
qqoqqwMq ocaoacqeqqaMq sqqocKoqq- 
aecKnx oqepaqqq 6waq: o6pa30Baqqe 
«aoacqoro xoqa», qep<}>opaqqa ypeTpw 
q KaBepqo3qwe KpoBOTeaeqqa. 3Tq oc- 
aoacqeqqa 6waq OTMeaeqw, cooTBeT- 
CTBeqqo, y 28 (25%), 13 (11,6%) q 26 
(23,2%) 6oabqwx. HaMq 6waq ycTaqoB- 
aeqw qpqaqqw B03qqicqoBeqqa qaqqwx 
ocaoacqeqqq: BBeqeqqe qqcTpyMeqTa c 
ycnaqeM 6e3 qaqaeacaiqero 3pqTeabqo- 
ro KoqTpoaa, a cqoco6cTByioiqqMq (}>aK- 
TopaMq 6wa qe6oabqioq oqwi Bbmoaqe- 
qqa qaqqwx oqepaqqq; qeco6aioqeqqe 
Texqqxq Bbmoaqeqqa oqepaqqq, pacce- 
aeqqe caeqyeT BbmoaqaTb ToabKO qocae 
BBeqeqqa qaqpaBaaioiqeq (cTpyqw qaq 
ypeTepaabqoro KaTeTepa) qo MoaeBoro 
qy3wpa; qaaqane o6aqTepaqqq ypeTpw, 
3a KOTopoq caeqyeT oaeqb qpoTaaceqqaa 
CTpqKTypa, KOTopaa qe qo3BoaaeT BBe- 
CTq aepe3 qee qaqpaBaaioiqyio CTpyqy 
qan ypeTepaabqwq KaTeTep. npq B03- 
qqKqoBcqqq qaqqwx ocaoacqeqqq qe- 
o6xoqqMO cpoaqoe BMeqiaTeabCTBO qo 
BoccTaqoBaeqqro qpocBeTa ypeTpw, b 
qpoTqBqoM cayaae oqepaqqio caeqyeT 
3aBepqinTb qoBTopqwM ycTaqoBaeqqeM 
qqcTOCTOMnaecKoro qpeqaaca. 

^.ocTaToaqo aacTO qpq Bbmoaqeqqq 
BqyTpeqqeil oqraaecKoq ypeTpoTOMqq 
qpoqcxoqqaa 3KCTpaBa3aqqa qppqra- 
qqoqqoq acqqKOCTq. 3to ocaoacqeqqe 
aerKO BbiaBaaeTca bo BpeMa ocMOTpa, 
Korqa cooTBeTCTByioiqqe TKaqq pe3KO 
yBeaqai-maioTca b pa3Mepax. B cayaae 
OTcyTCTBqa 3qaaqTeabqoq qep<}>opaqqq 
ypeTpw, 3to ocaoacqeqqe KyqqpyeTca 
KoqcepBaTnBqwMq MepoqpqaTqaMq. 
nep4>opaqqa ypeTpw c qocaeqyioiqqM 


Tafia. 1. 


OcaosKHeHHH i paiicypei pa.n.in.ix 3 HqocKon q a ec k h x ouepamdi npq o6.imepaunsix ypeTpbi. 


OcaOlKHeHHH 

BHyTpH-onepaqHOHHbie 

Ph ii ii ne nocjie- 
onepauHOHHbie 

OxnajieHHbie 

nocjieonepamioiiiibie 

Koa-Bo 

% 

Koa-Bo 

% 

Koa-Bo 

% 

«JIoacqwe xoqw» 

28 

25% 

- 

- 

- 

- 

nep(})opaqqq 

13 

11,6% 

- 

- 

- 

- 

KpoBOTeaeqqa 

26 

23,2% 

3 

2,6% 

- 

- 

YpeTpqTW 

- 

- 

14 

12,5% 

9 

8,0% 

OpxosqqqqMqTw 

- 

- 

5 

4,4% 

3 

2,6% 

noBTopqwe qqcTOCTOMiiq 

6 

5,3% 

1 

0,89% 

- 

- 

TYP-cqqqpoM 

- 

- 

0 

- 

- 

- 

JleTaabqwq qcxoq 

- 

- 

1 

0,89% 

- 

- 
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CKonjicHHeM HppuraqHOHHoii acHqKO- 
CTH - qOCTaTOHHO TaiKeHOe OCJITOKHe- 
HHe, B CB33H C qanbHeiilHHM pa3BHTIieM 
(})H6poMaT03Horo npoqecca b napay- 
peTpanbqbix TKaqax q o6pa30BaqqcM 
6oJiee chtokhoto cyacefflia ypeTpbi, hto 
Kpafiqe HeOaaronpuaTHO qua qajibqee- 
qiero aeneHiifl qaqqeqTa [1,6]. CpeqH 28 
(25%) caynaeB o6pa30Baqqa «ao)KHoro 
xoqa» q 13 (11,6%) caynaeB nep<]>opa- 
qqq ypeTpbi, b 14 (12,5%) caynaeB ot- 
qaaeHHO OTMeneH peqqqqB CTpMKTypw, 
M3 mmx 6 (5,3%) 6buiq onepupoBaHW no- 
BTopqo, h 8 qaqqeMTOB noHynaan aM6y- 
aaropHoe aeneHHe qyTeM McxaHiinecKO- 
ro pacinqpeqqa. CaeqyeT otmcthtb, hto 
TaKHe ocjioacHeqqa, KaK o6pa30BaHMe 
«aoacHoro xoqa» h qepijiopaqMM OTMena- 
ancb BHyTpqoqepaqqoHHO name Bcero 
(31 cayHaii) y 6ojibqbix co CTpHKTypa- 
MM qOCTTpaBMaTHHeCKOH STHOJIOrilM. B 
30He cyaceHiia KpoBOCHaOaceHiie n hh- 
HepBaqua TKaHeil 3HaniiTeabHO Hapyrne- 
qbi, hto BeqeT k CKoqjieHMio qppqraqq- 
ohhom acqqKOCTM b OKpyxcaioiqeH TKaHM. 

B ycaoBiiax qaHHoro MexaHM3Ma 
o6pa30BaHiia CTpMKTypw b qeaoM Ha- 
6aioqaioTca 6oaee acecTKHe H3MeHeHiia 
TKaHeil, napaypeTpajibHbie npoqeccbi 
py6qeBaHHa 6oaee BbipaxceHW, a 3Hqo- 
CKonHHecKiie opHeHTHpbi MeHee Bbipa- 
aceHw, hto onpeqeJiaeT 6oJiee BwcoKyio 
BepoaTHoeTb pa3BHTHa nep(])opaqHH 
ypeTpbi [2,3,5]. KpoBOTeneHHe M3 Ka- 
BepH03Hbix qea b Biiqe BHyTpuonepaqq- 
ohhoto ocaoiKHeHiia OTMenanacb y 26 
(23,2%) n., h nocaeonepaqHOHHO - y 3 
n. (2,6%) 3to HaOaioqaaocb npn Haan- 
hhh o6aHTepaqqq, 3a KOTopbiMH caeqo- 
Baan npoTaaceHHbie CTpHKTypbi (qo 2,5 
cm) neHaubHoro h 6yab6o3Horo OTqeaoB 
ypeTpbi. /(aHHoe ocaoiKHeHiie aBnaeTca 
nocaeqcTBiieM pacceneHiia py6qoB qo 
3qopoBbix TKaHeil ryOnaToro Teaa, to 
ecTb ypeTpoparna OTMenaeTca b caynae 
aio6oro XHpyprHHecKoro BMemaTeab- 
CTBa, npaBHabHO BbinoaHeHHoro c Tex- 
HHHeCKOH TOHKH 3peHHa. 

Cpeqq BocnaaHTeabHbix ocaoac- 
HeHIlii ypeTpOTOMHH MOIKHO OTMeTHTb 
ypeTpiiT h opxo anqqqqHMHT. OcTpwii 
ypeTpiiT 6wa oTMenen y 14 (12,5%) 
6oabHbix b paHHeM nocaeonepaqHOH- 
hom nepHoqe h b 9 (8,0%) caynaax no- 
caeonepaqHOHHO OTqaaeHHO, ocTpwii 
anqqHquMO-opxHT - y 8 OoabHbix 
(7,1%), to ecTb y 5 n. (4,4%) b paHHeM 
nocaeonepaqqoHHOM nepqoqe h y 3 n. 


(2,7%) nocaeonepaqqoHHO OTqaaeHHO. 
OcHOBHbie npHHHHbl pa3BHTHfl 3THX OC- 
aoiKHeHHH - HaanHHe qo onepaqqq hh- 
(JieKqqq MOHeBbiBoqaiqqx nyTeii h npq- 
cyTCTBHe qiicTOCTOMHHecKoro qpeHaaca. 
C qpyroii CTopoHW, nacTOTa pa3BHTna 
BocnaaHTeabHbix ocaoacHeHHH aBaaeT- 
ca noKa3aTeaeM Haannna BHyTpqOoab- 
HHHHOH IIH(])eKHMM H 3(]>(}>eKTHBHOCTH 
Mep acenTHKH n aHTHcenTinai. Ho npn 
pa3BHTHH T3KHX BHyTpqonepaqHOHHbix 
ocaoiKHeHHii, KaK KpoBOTeneHiie h nep- 
(Jiopaqua ypeTpbi c 3KCTpaBa3aqqeq np- 
piiraqqoHHoii xcqqKOCTH, BepoaTHoeTb 
pa3BHTHa BocnaaHTeabHbix ocaoacHe- 
hhh 3HaHHTeabHO B03pacTaeT [3], 

OcaoacHeHHe b Biiqe BocnaaeHiia 
ypeTpw 3(J)(]jeKTHBHo aeHHTca c noMo- 
iqbio KOHcepBaTiiBHoii TepanHH. HecMO- 
Tpa Ha 3to, coxpaHeHHe ypeTpHTa BeqeT 
k pa3BHTHio BbipaxceHHoro BocnaaeHiia 
b npoonepHpoBaHHoii oOaacm, hto bbi- 
3biBaeT o6pa30BaHiie cyiqecTBeHHoro 
4>H6po3a h pequqHB CTpMKTypw. Ilocae- 
onepaHHOHHbiii ypeTpHT, BW3WBaioiHMH 
aHxopaqoHHoe cocToaHHe h hhtokch- 
KaqHio, TpeOyeT paHHero ycTpaHeHiia 
ypeTpaabHoro KaTeTepa, hto TaKace mo- 
aceT ObITb npHHHHOH He3(])(])eKTHBHOCTH 

onepaqiiH [2,5], 

HaMii ycTaHOBaeHO, hto nacTOTa 
pa3BHTHa ypeTpma npaMO nponopHii- 
OHaabHO 3aBHCHT h ot KaanOpa ype- 
TpaabHoro KaTeTepa. CnmaeTca, hto 
Hcnoab30BaHiie ypeTpaabHoro KaTeTepa 
KaanOpa He 6oaee 18 Fr y B3pocaoro 
MyacHHHbi He BW3WBaeT cymecTBeHHbix 
HapymeHiiii TpoijiHKH ypeTpw h He Be- 
qeT K pa3BHTHIO ypeTpHTa. npiIMCHe- 
hhc ypeTpaabHoro KaTeTepa pa3MepaMH 
20-24 Fr Bbi3WBaeT pacuiHpeHiie CTeHOK 
ypeTpw, HapymeHHe KpoBooOpaiqeHHa 
b caH3HCToii ypeTpaabHoii CTeHKii h 
pa3BHTiic ypeTpHTa, b more o6pa3yeT- 
ca cyiHecTBeHHwii napaypeTpaabHwii 
(])H6p03. npil B03HHKH0BCHHH OCTpOTO 
opxosnuqHquMHTa npoBoqaT KOHcep- 
BaTHBHoe aeneHiie. HacTOTa bo3hhkho- 
BeHiia ocTporo opxosnHquqHMHTa He 
3aBHCHT ot aoKaaiBaqiiH h npoTaaceH- 
hocth CTpMKTypw hhh ot npoqoaacH- 
TeabHOCTH onepaqiiH, a 3aBHCHT, no 
MHeHHIO OoabHIHHCTBa aBTOpOB [1,2,4], 
ot naToreHHOCTH hhcJicktimh, cTeneHH 
CHiiaceHiia ryMopaabHoro h KaeTOHHoro 
HMMyHHTeTa, Haannna (jiaKTopoB, noq- 
qepaaiBaioiHHX pa3BHTHe BocnaaiiTeab- 
Horo npoqecca (cKonacHiie acnqKOCTH, 
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ypeTpoparaa, h T.q.). 

Mw npoaHaaH3HpoBaan ocHOBHbie 
3aKOHOMepHOCTH pa3BHTiia BocnaaH- 
TeabHbix ocaoacHeHHH nocae TpaHcype- 
TpaabHwx 3HqocKonHHecKiix onepaquH 
Ha ypeTpe. IImchho Haaiinne hhcto- 
ctomw 6wao oqHHM H3 BaacHeiiiHHX 
(jiaKTopoB, CnOCoOcTByiOIHHX pa3BHTHIO 
BocnaaHTeabHbix ocaoacHeHHii nocae 
onepaqHH Ha ypeTpe. Tax, H3 112 cay- 
naeB SHqocKomiHecKoro aeneHiia, b 27 
(24,1%) caynaax y naqueHTOB 6wan 
BocnaaHTeabHbie ocaoacHeHHa H3-3a Ha- 
aiiHiia npeqBapHTeabHoro hhctoctomh- 
necKoro qpeHaaca. 

BwBoqw. PaHHiie noaoacHTeabHwe 
pe3yabTaTW HaOaroqeHiia BHyTpeHHeii 
ypeTpOTOMHH Hcnoab30BaHHoii npn 
o6aHTepaqHH ypeTpw noqTBepacqaioT 
3(])(])eKTHBHOCTb Ha ypoBHe 85,7% a 
oOiqaa scJxJieKTMBHOCTb qaHHoii onepa- 
HHH, BKatonaa h OTqaaeHHbie (24 Mec.) 
pe3yabTaTW, cocTaBaaeT 94,6%. AqeK- 
BaTHwii BwOop MeToqa aeneHiia oOaHTe- 
paqHH ypeTpw b 3HanHTeabHoii CTeneHH 
3aBHCHT ot xapaKTepucTHK 3a6oaeBa- 
Hiia: STHoaoriiii, aoKaaH3aqHH h npo- 
TaaceHHOCTH CTpMKTypw . 3HqocKomi- 
necKoe aeneHHe o6aHTepaqHH ypeTpw 
noKa3aHO npn CTpHKTypax npoTaaceH- 
hoctbio qo 2,5 cm, aoKaaH3yioiHHXca b 
6yab6o3HOM, MeM6paH03H0M nan npo- 
CTaTHnecKOM OTqeae ypeTpw. SHqocKO- 
minecKaa onepaqHa npn o6aHTepaqHH 
ypeTpw HeOoabiHux pa3MepoB aBaaeTca 
3(])(])eKTHBHOH, iHaqaiqeH h cayacHT aab- 
TepHaTHBOil OTKpbITbIM XHpypTHHeCKHM 
onepaqHaM. FlecMOTpa Ha sto, XHpypru- 
necKoe aeneHHe oOmupHbix CTpHKTyp h 
oGaHTepaqiiH ypeTpw TpeOyeT HHqiiBii- 
qyaabHoro noqxoqa. 
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DEVELOPMENT AND VALIDATION 
OF THE SPECTROPHOTOMETRIC 
TECHNIQUE OF THE PEROXIDE 

REMAINS DETECTION IN WASHING 

WATERS WHEN CONTROLLING THE 
QUALITY OF SANITARY PROCESSING 
OF EQUIPMENT 

N. Blazheyevskiy, Doctor of Chemistry, Full Professor 
D. Riabko, Doctoral Candidate 
National University of Pharmacy, Ukraine 

The authors have developed and validated the method for 
detection of residual amounts of hydrogen peroxide using the triiodide 
spectrophotometric method at the level of 1 0 ppm in the washing water 
of technological equipment used for pharmaceutical production of 2% 
Lidocaine solution for injections. 

Keywords: Hydrogen peroxide, residual, spectrophotometry, 
triiodide ion, determination, washing water. 
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PA3PAEOTKA H BAJIH^AUHR 
CnEKTPOcPOTOMETPHHECKOH 
METOflHKH OnPEflEJIEHHR 
OCTATKOB nEPOKCH^A BOflOPOflA B 
nPOMEIBHBIX BOflAX nPH KOHTPOJIE 
KAHECTBA CAHHTAPHOH OEPAEOTKH 
OEOPYflOBAHHR 

Ena>KeeBCKHH H.E., q-p xhm. HayK, npoij). 

PaGico coHCKaTenb 

HaquoHajibHWH (JiapMaqeBTqqecKqq yqqBepcMTeT, YKpaqqa 

Pa3pa6oTaHa h npoiia.in;[Mpoiiaiia MeTOqmca onpc.acjrciiiia Tpniio- 
qiiqHblM CIICKrpO(|)OrOMC rpH'ICCKIIM MCTOpOM OCTaTOHHbIX KOJIHHeCTB 
ncpoKCMaa Boaopoaa Ha ypoBHe 10 ppmB npoMbiBHbix lio.aax [cxnoao- 
rHHecKoro ooopyaoBamiii (| i ap m a i [c bih ' i c c ko io npOH3BOflCTBa qqqOKa- 
HHa pacTBopa ana [arBCKiuili 2%. 

KjHOHeebie cjioea: nepofccqn BOqOBGqa, ocTaTKH, cneKTpo(j>OTO- 
Mcapna. apmloyHa-Mon, onpcacactmc. npoMbiBHbie Bo.aia 

YHaCTHHKH K()!!(f)CpCI[l[HH 


■o3s ref http://dx.doi.or}i/10.18007/gisap:msp.v0i9.1270 


B bc iciihc. B HacToaiqee BpeMa ne- 
poiccqq Boqopoqa (LIB) HaxoqqT 
mqpoKoe qpqMeHeHMe b miiqeBoq q 
4>apMaqeBTqqecKOM OTpacqax npo- 
MbimjicHHOCTH qqa qe3MH(J)eKqqq Boqbi 
q caqqTapHoq o6pa6oTKM oGopyqoBa- 
HH3 [1], B CB33M C 3TMM B03HHKaeT He- 
oGxoqMMOCTb KOHTpona coqepacaHiia 
LIB b qocjieqHeti qopqqq npoMbiBHoq 
Boqw. B qayqHOM jiMTeparype omicaHbi 
pa3JiqqHbie aqajiHTHHecKHe MeToqqicq 
onpeqeqeHiia cqeqoBbix kojimhcctb LIB 
b BoqHwx pacTBopax c qcqoJib30Baqq- 
eM BblCOKOHyBCTBHTejlbHblX MeTOqOB 
xeMqjqoMqqecqeHqqq [2], cjwiyopecqeH- 
qqq [3], sqeierpoxqMqq [5-6], cneierpo- 
(})OTOMeTpqq [7-9], a Taione pa3JiMHHbix 
TecT-cecTeM[10-12] q qp. [13-15], Oq- 
HaKO H3BeCTHbie MeTOqMKM B OCHOBqOM 
qqqTeqbHbi, TpeGyioT qoporocToaiqqx 
peareHTOB q 3anacTyio cqoacHoro 060- 
pyqoBaHna. OTHOCMTeqbHO qenieBbiMq, 
GbicTpbiMq q qpocTbiMq b BbinoqHeHnii, 
a TaioKe qocTaroHHO nyBCTBqTeqbHbi- 
mh aBqaioTca cneKTpofJioTOMeTpqqe- 
CKqe MeToqqRq. Tax, b paHHqx paGoTax 
oqqcaHO HecKoqbKO 3acqyxcqBaioiqqx 
BqqMaqqc MeToqqK qenpaMoro cneK- 
Tpo(])OTOMeTpqqecKoro onpeqeqeHiia 
FIB, ocHOBaqHbix Ha KaTaqqTHHecKOH 
peaKqini OKHcqemia qoqqqa Kaqiia FIB b 
npqcyTCTBqq MoqqqGqara qo CBoGoqHO- 
ro qoqa c nocqeqyiomHM H3MepeHneM 
CBeTonorqonieHHa Tpqqoqqqa npq 35 1 - 


352 hm [ 16-18], 3 tot MeToq no3BoqaeT 
onpeqeqaTb ot 2-10' 7 Moqb/q IFB. 

U,eqbK3 HacToaniero nccqeqoBaHHa 
6bma pa3pa6oTKa q Baqqqaqqa cneK- 
Tpo(])OTOMeTpHqecKOH MeToqqKH onpe- 
qeaeHqa ocTaTOHHbix KoqqnecTB ITB b 
npoMbiBHbix Boqax oGopyqoBaHqa npo- 
H3BoqcTBa pacTBopa qqa HHbCKqqq JFh- 
qoKaHHa rqqpoxqopqqa 20 Mr/ivra, ocho- 
BaHHOH Ha 3TOM npHHHHnc. 

B KanecTBe KpqTepua CTeneHH ot- 
mbibkh npqHaTO npeqeqbHoe Koqqne- 
ctbo FFB b npoMbiBHbix Boqax Ha ypoBHe 
10 'ppm (Mr/q). 

MaTepqaqw q MeToqbi. B qccqeqo- 
BaHqax ncnoqb30Baqq npenapaT Jlq- 
qoKaHHa rqqpoxqopqqa pacTBop qqa 
qHbeKqqq 20 Mr/ivra no 2 Mq b aMnyqax 
(ApTepqyM Kopnopaqqa, yKpaHHa). Bee 
Hcnoqb3yeMbie peaKTHBbi 6biqq KBaqq- 
(JjHKaqqq «xn», hx pacTBopw roTOBqqq 
oGbeMHo-BecoBbiM MeToqoM. TnTpo- 
BaHHbie pacTBopw, HHqqKaTopbi q pe- 
aicniBbi roTOBqqq q CTaHqapTq30Baqq 
b cooTBeTCTBqq c TpeGoBaHnaMH r<t>y 
(rocyqapcTBeHHoq cPapMaKoneq yicpa- 
qqbi).Bo3MO>KHOCTb npqMCHeHqa pa3pa- 
GoTaHHoq MeToqiiKH qqa onpeqeqeHqa 
ocTaTOHHbix KoqqqecTB IFB b npoMbiB- 
Hbix Boqax oqeHHBaqq c noMoiqbio npo- 
qeqypw Baqqqaqqq KaK qqa HcnbiTaHiiq 
Ha npeqeqbHoe coqepacaHHe npiiMecen 
b cooTBeTCTBqq c o6iqeq CTaTbeii r<t>y 
[19-21], 


Jl ) ia qccqeqoBaHHH iicnoqb30Baqq 
Beew aHaqqTHHecKHe qaGopaTopHbie 
XP-204S (Mettler-Toledo, IFFBcqqapqa), 
cneKTpo(])OTOMeTp SPECORD 210, 4>qp- 
Mbi Analytic, TepMaHna; MepHyio nocyqy 
Kqacca A.3a qcxoqHWH pacTBop npHHii- 
Maqq nepoKcnq BoqoBoq pacTBop 30%, 
TOHHyio KOHqeHTpaqqio KOToporo ycTa- 
HaBqHBaqq nepMaHraHaTOMeTpqqecKii b 
COOTBeTCTBHH c Tpe6oBaHiiaMii repy, 

IFpqroTOBqcHiie MoqeqbHoro pac- 
TBopa nepoKcnqa Boqopoqa. 0,3 r (toh- 
Haa HaBecKa) ncxoqHoro pacTBopa «IFe- 
poKcqqa Boqopoqa 30 %» noMeiqaioT b 
MepHyio KoqGy oGteMOM 100 Mq, qoBo- 
qaT oGteM pacTBopa qqcTHqqqpoBaHHOH 
Boqon qo MeTKii q nepeMemqBaioT. 

1,00 Mq noqyqeHHoro pacTBopa no- 
MeiqaioT b MepHyio xoqGy oGteMOM 100 
Mq, qo6aBqaioT 0,50 Mq pa36aBqeHHO- 
ro tohho b 10 pa3 pacTBopa npenapaTa 
JFnqoKaHHa rqqpoxqopqqa (1 Mrqqqo- 
KaiiHa rqqpoxqopqqa), qoBoqaT oGteM 
pacTBopa qqcTqqqqpoBaHHoq Boqoii 
qo MeTKq q nepeMemqBaioT (ochobhoh 
MoqeqbHbifi pacTBop). 1,0 Mq ochobho- 
ro MoqeqbHoro pacTBopa noMeiqaioT b 
MepHyio KoqGy oGteMOM 10 Mq, qoBoqaT 
oGteM pacTBopa qqcTHqqqpoBaHHOH bo- 
qon qo MeTKH q nepeMemqBaioT. Onni- 
necKyio nqoTHOCTb qcnbnyeMoro pac- 
TBopa q3MepaioT Tpqacqw OTHOcqTeqbHO 
KOMneHcaqqoHHoro pacTBopa. 

IFpqroTOBqcHiie KOMneHcaqqoHHoro 
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Ta6ji. 1. 


Pe3yjibTaTbi npoBcpivii cneuiKjjii'inocTii 


N° 

MoneabHoro 

pacTBopa 

m r 

HaB, 

Bne/ieno 

h 2 o 2 

X ,% 

BBen 

A. 

HaiineHO 

"A 

x . ,% 

HaHfleHO 7 

HaiineHo/ BBeaeHO 

"A 

X,% (OTH.) 

Pa3HHija HaH^eHo/ 
BBe^eHo 

h 2 o 2 
100%, % 

1 

0,2717 

0,000830 

0,5555 

0,000756 

91,10 

8,88 

1 

0,2717 

0,000830 

0,5557 

0,000756 

91,14 

8,86 

1 

0,2717 

0,000830 

0,5557 

0,000756 

91,14 

8,86 

2 

0,3032 

0,000926 

0,6020 

0,000819 

88,48 

11,52 

2 

0,3032 

0,000926 

0,6034 

0,000821 

88,69 

11,31 

2 

0,3032 

0,000926 

0,6045 

0,000822 

88,85 

11,15 

3 

0,3037 

0,000927 

0,6048 

0,000823 

88,75 

11,25 

3 

0,3037 

0,000927 

0,6057 

0,000824 

88,88 

11,12 

3 

0,3037 

0,000927 

0,6065 

0,000825 

88,99 

11,01 

TpeOoBaHiia < 
16% 






BwnepacHBaeTca 


Tafiji. 2. 


Pe3yjibTaTbi npoBcpbii jiiiHeiiHOCiH 


JV° 

Mo^ejitHoro 

pacTBopa 

ConepacaHiie H,0, b 
MoaeabHOM pacTBope, 
%OTH.) 

w(H 2 0 2 ), C. 
%. 

JV° 

H3MepeHiia, 

j 

OnraaecKaa naoTHOCTb 
j-ro H3MepeHiia, A 

CpeaHee 3HaaeHire 
A 

1 

i 

15,91 

0,000159 

1 

0,11260 

0,113 

2 

0,11406 

3 

0,11182 

2 

47,17 

0,000472 

1 

0,34264 

0,342 

2 

0,34203 

3 

0,34129 

3 

81,73 

0,000817 

1 

0,59392 

0,594 

2 

0,59342 

3 

0,59326 

4 

97,70 

0,000977 

1 

0,71705 

0,717 

2 

0,7177 

3 

0,71706 

5 

108,35 

0,001084 

1 

0,80243 

0,803 

2 

0,8031 

3 

0,80386 

6 

114,61 

0,001146 

1 

0,84073 

0,841 

2 

0,84058 

3 

0,84116 

7 

118,64 

0,001186 

1 

0,87237 

0,873 

2 

0,87326 

3 

0,87214 



% 

Phc. 1. 3aBHCHMOCTb (A/A )-100 (F), 

% OT (C./C |iniit )-100 (X),OTH.%. 


paCTBOpa.3,00 MU HHCTIiaanpOBaHHOH 
BOflbl BHOCHJIH B KIOBeTy CneKTp0(})O- 
TOMeTpa. B KioBeTy nocaeaoBaTeabHO 
ao6aBaaaH HecKOJibKO KpHCTanaoB aM- 
mohiw MoanGnaTaTeTparunpaTa, 3-5 Mr 
TmaTeJibHO pacTepToro b nopomoK Ra- 
min (JioccJiaTa onH03aMemeHHoro, h 10- 
15 Mr Kaana Honnaa h nepeMemiiBaaii 
2-3 MHH. 

MeTOUHKa onpeaeaemia. 1,00 mji 
npoMWBHoii ikhukocth nepeHocaT 
a MepHyio Koa6y Ha 10 mji, noBonaT 
o6"beM pacTBopa nncTHaaiipoBaHHOH 


Bonoii no MeTKii h nepeMemiiBaioT 
(HcnbiTyeMbifi pacTBop). 3,00 mji hc- 
nwTyeMoro pacTBopa noMemaioT b 
KioBeTy cneKTpocJioTOMeTpa. B KioBeTy 
nocaenoBaTeabHO BeocaT HecKOJibKO 
KpiicTanaiiKOB Moan6naTa aMMOHiia 
TeTparanpaTa, 3-5 Mr TmaTeJibHO pac- 
TepToro b nopomoK (JiocijiaTa Kaana 
onH03aMemeHHoro h 10-15 Mr Kaana 
iionHna h aepe3 5 MirayT Tpnacabi H3- 
MepaioT CBeTonoraomemie pacTBopa 
npii 350 hm no OTHomemiio k KOMneH- 
caqHOHHOMy pacTBopy h paccmiTbiBa- 
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iot cpeqnee 3naqeqqe A . Coqepacanne 
qepoKcnqa Boqopoqa, b % (X), paccnn- 
TUBaioT no (jjopMyjie: 


lOx^ 

E 1% 

^ \CM 

rqe A 0 - ycpeqnenqoe 3naqenqe 
OnTHHeCKOH njlOTHOCTH ncnbiTyeMO- 
ro pacTBopa nocne o6pa6oTKH peaK- 
THBaMH^I* - yqejibqbiii noKa3aTeJifc 
CBeTonoraomeHna, KOTopbin paBeH 

7350. 

Cneqn(j)iinHOCTb MeToqa 6biJia npo- 
BepeHa qua ncnbiTyeMoro MoqeJibno- 
ro pacTBopa co 100% KoeqeHTpaquen 
IIB(10 ppm) ot qpeqejibnon KoqqeqTpa- 
qqq n KoqqenTpaqnn neKapcTBennoro 
qpeqapaTa (jiqqoKanqa rnqpoxjiopqqa) 
10 ppm. 

TeopeTMnecKyio MaccoByio qomo 
nB b MoqeJibnoM pacTBope, b %, pac- 
CHHTbiBajiq qo (})opMyjie: 




100x100 


m Ha.W Hl 0 2 

10000 


( 1 ) 


rqe m - qaBecxa FIBb r, w(H„0,)- 

HaB 7 v 2 2' 

TOHHO yCTaHOBJieHHaH KOHUeHTpaUHH 
IlepoKCMqa Boqopoqa 30%, b %. 

Coqepacaqqe IFBb MoqeJibqoM pacTBO- 
pe, b %, paccqqTbiBann qo <}>opMyjie: 




Houdeno 


iQ: x A P 

eL 


( 2 ) 


rqe A - ycpeqneqqoq 3naHeqne 

C P 

onTHHecKOH njlOTHOCTH Hcm>iTyeMoro 


Ta6ji.3. 


KpHTeptlH J1HH6HHOCTII H napa.Mt'Tpbl J1IIH0HHOH 3aBHCHMOCTH 


IFapaMeTpu 

3naneqqa 

Tpe6oBaqna 1 

Tpe6oBaqna 2 

Oqeqica 

b 

1,0091 




s h 

0,0056 




a 

I -0,97 | 

<= 1 U03 | 

<= | 6,80 | 

B bi#ep>KHBaeTCfl 
no nepBOMy 
KpnTepmo 

S a 

0,51 




RSD„ 

0,53 




RSD„ lb 

0,53 | 

<= 1 2,53 | 


Bbi^ep^cHBaeTca 

RSD 

46,186124 




r 

| 0,9999 

> | 0,9985 | 


BBiaep^cHBaeTca 


Ta6ji.4. 


Pe3yjibTaTbi npoBcpKii poOaciiiocin 


JVa 

n/q 

BpeMfl, 

nac 

A. 

i,cp 

Bneqeiio 

h 2 o 2 

w ,% 

BBefl 7 

Hanqeno 

"A 

x ., ,% 

naHflencr 

Han^eHo/ 

BBe^eHo 

h 2 o 2 

X,%(oTn.) 

Pa3nnqa 
naqqeno/ 
BBeqeqo 
a Jia 

1 1 ,(> 2 OT 
100%,% 

1 

0 

0,7173 

0,000915 

0,000976 

106,65 

6,65 

2 

2 

0,7171 

0,000915 

0,000976 

106,63 

6,63 

3 

6 

0,6152 

0,000915 

0,000837 

91,48 

8,52 

4 

12 

0,6057 

0,000915 

0,000824 

90,06 

9,94 

Tpe6oBaqna 
< 16% 





Btmep- 

)KHBaeTC5I 



MoqeJibqoro pacTBopa, qonynenno- 
ro qocne ero o6pa6oTKB peaKTnBaM; 
E\ ~ yqejibnbiq qoKa3aTeJib cbcto- 
qomonienna, KOTopwq paBen 7350. 

OTqomcqne «qaqqeno/BBeqeno», b 
OT n. %, paccqnTbiBajin qo (jjopMyjie: 


X 


uaiideno / eeedeno 


X 


naudeno 


xl00 


X 


eeedeno 


( 3 ) 


JlqqefmocTb 6buia qccaeqoBaqa 
b rpaqqqax qqaqa3ona ncqoJib30Ba- 


Tafiji. 5. 


Pe3yjibTaTbi npoBcpicii BHy i pn.iafinpai(ipi[oii tohhocth 


Ns nccjieq. 

Ns H3Mep. 

A 

MOfl 

BBeqeno H,0 2 
X ,% 

BBefleHO 7 

Hanqeno 

"A 

x . ,% 

HaHfleHO 7 

Haqqeno/ BBeqeno qjia 

h 2 o 2 

Xj,% (oTn.) 

O 

O 

X 

Tpe6oB. 

1 

1 

0,7171 

0,00098 

0,00098 

99,69 

0,31 

< 16,0% 

2 

0,7177 

3 

0,7171 

cpe^Hee 

0,7173 

Ns nccjieq. 
Ns H3Mep. 

A 

MOfl 

BBeqeno 1 1,0, 
X ,% 

BBeneno 7 

Hanqeno 

h 2 o 2 

X .. ,% 

HaHReiio- 

Hanqeno/ BBeqeno qua H,0 2 

x 2 ,% 

|x 2 -100| 

Tpe6oB. 

2 

i 

0,71706 

0,00097 

0,00098 

100,61 




2 

0,71702 




0,61 

< 16,0% 


3 

0,71702 





cpe^Hee 

0,71703 




BbiqepacMBaeTca 
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Tafiji. 6. 

Pe3yjibTaTbi npoBcpKii rpaminbi oiipe,ie.ieHHH 


B neqeiio, 

% 

Haiiqeqo, 

% 

HattqeHo/ 

BBeqeHO, 

% 

Pa3HHqa HaiiqeHo/ 
BBc.ieim ot 100% 

TpeOoBaqqa 

0,000159 

0,000153 

96,51 

3,49 

< 16,0 

0,000159 

0,000155 

0,000159 

0,000152 

SDo 

b 

MB 

<32,0 

0,51172971 

1,0090996 

1,67 


BwqepacqBaeTca 


qua MeTOfliiKii b qpeqeaax 25-125% 
ot npezieJiBHOH KoqqeqTpaqrni LIB 
b qpoMbiBqoq Boqe. Bee qocaeqy- 
KiqiMe pacqeTw Gbijih qpoBeqeqw b 
qopMajibqofi cqcTeMe KoopqqqaT, 
rqe KoqqeqTpaqqa BbipaacaeTca b 
OTq. % ot qpeqejibqoq KoqqeqTpa- 
qqq LIB b qpoMHBHofi Boqe (qpe- 
qeJibqaa KoqqeqTpaqqa C ]imit = 10 
ppm);oqTqqecKaa qnoTqocTb qua 
Kaacqoro MoqeJibqoro pacTBopa c 
KoqqeqTpaqqeii C. (A.) Bbipaacanacb 


b OTq.% ot oqTqqecKoq qaoTqocTU 
MoqeJibqoro pacTBopa c qpeqeJibqoii 
KOHqeHTpaqqeq C |imit (A limit ). npq 
M3yqeqqq qoKa3aTena jqiqeiiqocTb, 
CBeToqorjiooieqqe Kaxcqoro pac- 
TBopa M3Mepanq Tpqacqw. MeToqoM 
qaqMeqqqiqx KBaqpaTOB 6biJia pac- 
cqqTaqa Jiqqeiiqaa 3aBMcqMOCTb (A./ 
A,. )-100=6-(C./C.. V100+a h qo- 

limit'' v l limit-' 

CTpoeq rpacfniK 3aBqcqMOCTH. 

PoOacTqocTb: H3Mepajiq oqTqqe- 

CKyio qnoTqocTb MoqeJibqoro pacTBopa 
LIB OTqocMTenbqo KOMqcqcaqqoqqoro 


pacTBopa qa qpoTaaccqqq 2,6 h 12 aa- 

COB. 

BqyTpqjia6opaTopqaa ToqqocTb. 
BbmoJiqanq aqanM3 MoqeJibqoro pac- 
TBopa LIB c KoqqeqTpaqqeii 100% ot 
rpaqqqqoii KoqqeqTpaqqq LIB y qpo- 
MbiBqoii Boqe b cooTBeTCTBqq c Tpe6o- 
BaqqaMn MeToqqKq b pa3qwe paOoqqe 
qqq. npqroTOBJieque KOMqcqcaqqoq- 
qoro h Moqenbqoro pacTBopoB LIB KaK 
qpq H3yqeqqq qoKa3aTeJia «JIqqeq- 
qocTb». 


Ipaqqqa oqpeqeneqqa. Ilcqojib- 
30Banq pe3yjiBTaTbi, qojiyqeqqbie qpq 
H3yqeqqq jiqqciiqocTq. Tpaqqqy oqpe- 
qeaeqqa paccmiTbiBanq qo qaqqbiM 
jiHFieiinoH 3aBHcqMOCTH qo (jjopMyjie: 
IIO=3,3-SDy&, rqe SD a - 3qaaeqqe 
CTaqqapTqoro OTKJioqeqqa CBoOoqqoro 
qjieqa jqiqeiiqoii 3aBecqMOCTM; b - 3qa- 
qeqqe Taqreqca yraa qaioioqa jihhchhoh 

3aBHCMMOCTM. 

nperoqqocTb aqajqiTqqecKoii cq- 
cTeMw. noqTBepacqeqqe TpeOoBaqqii k 
qpqroqqocTM aqannTqqecKOM CMCTeMbi 


paccqMTbiBanq qo pe3yjibTaTaM, koto- 
pwe Gbijih qojiyqeqw b qcqbiTaqqax qa 
«Cqeqqc[>qqqocTb», «Po6acTqocTb», 
«JIqqeqqocTb» q «BqyTpqna6opaTop- 
qaa ToqqocTb». 

Pe3yjibTaTbi h oOcyvK.ieiiiie. Pe- 

3yjibTaTw qpoBepKq cqeqqijjqqqocTM 
qpeqcTaBJieqbi b Ta6n. 1 . 

ItoqTBepjKqeqo, mto qajiqqqe Jie- 
KapcTBeqqoro qpeqapaTa c Koqqeq- 
Tpaqqeq 100% ot qpeqenbqoq Koq- 
qeqTpaqqq b qpoMbiBqoq Boqe (10 
ppm) qe BiqiaeT qa oqpeqejieqqe LIB. 
Pe3yjiBTaTbi qpoBepKq jiqqeiiqocTM 
qpeqcTaBJieqbi b TaOaqqe 2. 

Ha pqc. 1 qpeqcTaBJieqa Jiqqeqqaa 
3aBqcqMOCTb (A./A )-100, % ot (C J 

C, ,) -100, oth.%. 

limit'' 

KpeTepqq jiqqeqqocTM q paccqq- 
Taqqwe qapaMeTpw Jiqqeqqoq 3aBM- 
cumoctm qpeqcTaBJieqw b Ta6ji. 3. KaK 
Bqqqo M3 qojiyqeqqwx qaqqwx, MeToqq- 
Ka qMeeT qocTaroqqyio aqqeqqocTb, TaK 
KaK TpeOoBaqqa k KpqTepqaM Jiqqeiiqo- 
ctm BbmoaqaioTca. 

Pe3yjiBTaTbi qpoBepKq poOacTqocTM 
qpeqcTaBJieqbi b Ta6aqqe 4. 

Pe3yjibTaTbi qpoBepKq BqyTpqjia- 
OopaTopqoii ToqqocTq qpeqcTaBJieqbi b 
Ta6aqqe 5. Pe3yjibTaTbi 3KcqepqMeqTa 
cooTBeTCTBOBajiq qpeqjioaceqqbiM Tpe- 
OoBaqqaM. 

Pe3yjiBTaTbi qpoBepKq rpaqqqw 
oqpeqeaeqqa qua Moqejibqoro pac- 
TBopa c KoqqeqTpaqqeii 15,91% ot 
qpeqeabqoii KoqqeqTpaqqq nB b qpo- 
MWBqoii Boqe, qpeqcTaBJieqw b TaOnq- 
qe 6. 

Cornacqo qoayqeqqbiM qaqqbiM 
Moxcqo cqeaaTb BbiBoq o tom, hto Me- 
ToqqKa yqoBJieTBopaeT Tpe6oBaqqaM 
k rpaqqqe oqpeqeaeqqa. Pe3yjiBTaTbi 
pacneTa RSD q RSD m q qpqroqqocTq 
anajiMTH'iecKoii cncTeMbi qpeqcTaBJieqbi 
b TaOaqqe 7 q 8. 

Hcxoqa q3 qojiyqeqqwx qaqqwx, 
Moacqo cqeaaTb BbiBoq o tom, hto qpq- 
roqqocTb aqajiqTqqecKoii cqcTeMbi qoq- 
TBepacqeqa. 

BbiBoqbi. 

Pa3pa6oTaqa qpocTaa cqeKTpoiJio- 
TOMeTpqqecKaa MeToqqKa q qoKa3aqa 
B03MoacqocTb qpqMeqeqqa ee qua oqpe- 
qeaeqqa ocTaToqqwx KOJiqqecTB qepoK- 
cqqa Boqopoqa b qpoMWBqwx Boqax qpq 
KoqTpoae KaqecTBa caqqTapqoii otmbib- 
Kq TexqoaorqqecKoro oOopyqoBaqqa 
(jiapMaqeBTqqecKoro qpoq3BoqcTBa Jlq- 


Ta6ji. 8. 


Pe3yjibTaTbi pacneia npmo qiocin ana,3iiTq*iecKoii chctcmm 




Bajiqqaqqoqqwii qoKa3aTeab 

RSD 

CqeqqijjqqqocTb 

0,014057; 0,210134; 0,136283 

PoOacTqocTb 

0,051922 

JlqqeiiqocTb 

1,007805; 0,197681; 0,058006; 0,051922 
0,089085; 0,035805; 0,067789 

BqyTpqjiaOoparopqaa totooctb 

0,052335; 0,003543 

RSDp 

0,27 
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Ta6ji.7. 

Pe3yjibTaTbi pac i ie i a RSD h RSD 

» * g max 


n 

F 5%,«-l 

TpeOoBaqqa k RSD 

1 max 

TapaqTqpyeMoe RSD 

4 

2,92 

13,60 

0,46 

3 

3,32 

9,49 

0,49 

2 

4,17 

3,58 

0,55 


ttOKatma rHttpoxjiopmta pacTBopa a jm 
HH teKpHH 20 Mr/MJi no 2 mji na ypoBHe 
10 ppm. 
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The electrochemical behaviour of potassium hydrogenperoxomonosulfate (KHS0 5 ) at carbositall and Au, Ag electrodes using the square- 
wave voltammetry (SWV) with 0.2 mol L-l KHS0 4 background solution (pH ~ 0.8) (Ep = 0.25 V vs Ag,AgCl/KCl(sat)) and differential pulse 
voltammetry (DPV) with 0.0 1 mol L-l Na,S0 4 +8x 1(+ 3 H2S04 background solution (pH = 0.9) (Ep = 0. 1 4 V vs Ag,AgCl/KCl(sat)) correspondingly 
were studied. The voltammetric methods were developed and the possibility to determine the peroxomonosulfate in model solutions on the studied 
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E lectrochemical analysis is a 

powerful analytical technique 
used in pharmaceutical industry 
and environmental applications. 
Electroanalysis is highly advantageous 
due to high sensitivity, reduction in 
solvent and sample consumption, high- 
speed, low operating cost and high scan 
rate in all cases. 

An overview of development of 
electroanalytical chemistry demonstrates 
that solid electrodes represent the most 
rapidly growing class of electrodes. 
When surveying the current state of 
electroanalytical research and the 
ways of application of electroanalysis, 
one concludes that solid electrodes in 
general are widely used being practical 
electrode materials. In its broad sense 
electrochemistry involves a chemical 
phenomena associated with charge 
separation at an electrode surface. As 
voltammetric methods continue to 
develop, the range of working electrode 
materials continues to expand, and 
the analyst must remain aware of what 
is available. Both the geometry and 
composition of the working electrode 
material must be considered since they 
will influence the performance of the 
voltammetric method. Also, the physical 
form of the working electrode may 
influence the diffusion process, while the 
working electrode material will influence 
the chemical steps and the electron 
transfer process involved in the detection 
of the analyte. 

A great variety of solid electrodes 
have been employed in different 
voltammetric techniques over the 
years. Among the many different solid 


materials that can be used as working 
electrodes, the most common are carbon, 
platinum and gold [1-8]. 

Potassium hy drogenperoxom 
onosulfate (KHS0 5 ) is one of the 
most widely used disinfectants 
in the medical practice, among 
well-known classes of chemical 
disinfectants - oxidants. It is 
included in the new generation of 
modern disinfection agents in the 
form of stable triple potassium salt 
2KHSO •KHSO/K,SCL, such as 

5 4 2 4 ’ 

"Perform" and the modified analogue 
of "Virkon"- "Ecocid S" (KRKA, 
Slovenia, Novo mesto). 

The wide use of KHS05 demands a 
reliable analytical tool for its monitoring. 
Literature data provide the following 
methods of the KHSO s detennination. 

The procedure of polarographic 
determination of sulfuric acid peroxide 
derivatives such as peroxomonosulfate 
(Caro's acid) and peroxodisulfate 
(Marshal acid or persulfate) at dropping 
mercury electrode (DME) was described 

[9]. However, strong oxidant reduction 
such as persulfate in the background 
solution of 0.03 mol L-l sulfuric acid 
at DME was observed at extremely 
positive potential area vs. saturated 
calomel electrode (SCE), where the 
anodic dissolution of electrode material 
occurred (+0.3 V). In the potential 
range of +0.3 to +0.15 V (vs. SCE) 
the diffusion current value maintained 
constant, and at 0.25 V was proportional 
to the concentration of potassium 
persulfate. If the peroxomonosulfate 
is present in the solution in the form of 
hydrogenperoxomonosulfate two waves 


will overlap, so only their total content 
can be defined by polarography at DME 

[10] . In addition to the low selectivity the 
proposed method is not sensitive, lower 
limit of detection was limited as absolute 
value and residual current fluctuations. 

The hydrogenperoxomonosulfate 
was detennined by voltammetry in the 
background of 1 mol L-l perchloric 
acid solution using a smooth platinum 
rotated electrode as a working electrode 
at +0.214 V (vs SCE) after removal of 
oxygen during 1 5 minutes. Only platinum 
oxide dissolution peak was observed on 
the background voltammogram at +0.84 
V. Platinized platinum electrode through 
relatively low resistance to oxidation 
by atmospheric oxygen (which leads to 
the formation of platinum oxide on its 
surface) requires advance preparation 
in order to obtain reproducible 
potentials, namely holding at +1.4 V 
for a few minutes to achieve the desired 
passivation of the electrode surface 

[11] . This method is not sufficiently 

sensitive: it allowed determining 

hydrogenperoxomonosulfate starting 
from the concentration of 5x10-5 mol 
L-l. 

The determination of potassium 
monoperoxosulfate persisting in some 
disinfectants in the form of triple salt 
(2KHS0 s KHS0 4 K2S0 4 ) based on 
titration by tin(II) chloride solution in 
the presence of potassium bromide at 
70 °C with potentiometric registration 
by means of point platinum and glass pH 
electrodes was presented. The analysis of 
«Virkon» solution was performed [12]. 
The disadvantages of this technique are 
the necessity to heat the solution of the 
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Fig. 1. Voltammogram of the KHS0 5 reduction obtained 
at Ag (dotted) and Au(straight) electrodes in N 2 -saturated 
0.01 mol L -1 Na 2 SO 4 +8xl0 -3 H 2 S0 4 background solution 
(pH = 0.9) (reference electrode Ag,AgCl/KCl(sat)); 

E = 0.14 V 



c, 1 0‘ 5 , mol L' 1 

Fig. 2. The calibration plot of the KHSO s reduction current 
peak vs. concentration with 0.2 mol L~‘ KHS0 4 background 
solution (pH ~ 0.8) at carbositall electrode (reference 
electrode Ag,AgCFKCl(sat)); E p = 0.25 V 



1 2 

Fig. 3. The calibration plot of the KHS0 5 reduction current peak vs. concentration with 
0.01 mol L _1 Na 2 SO 4 +8xl0 -3 H 2 S0 4 background solution (pH = 0.9) atAg (1) and Au (2) electrodes (reference electrode 

Ag, AgCFKCl(sat)) ; E p = 0.14 V 


test sample to a temperature of 70 °C, 
and the instability of the titrant solution. 

To choose the electrode material, 
which would have had selectivity 
measurements in specific circumstances, 
it is necessary to know the mechanism 
of the electrode process, the degree of 
filling of the surface agents changed 
when the electrode material is changed. 
Also, notice that the behavior of the 
electrode is not determined by properties 
of the metal and thin oxide films on 
its surface, which strongly differ in 
electrical characteristics of metals. 
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Common property of precious metals 
is good fonnation of conductive oxide 
films at anodic potentials. 

Allowing for the disadvantages of 
existing methods, it became necessary 
to find other electrode materials, and 
therefore it is perspective to study the 
behavior of KHSO s on silver (Ag) and 
gold (Au) metal and carbositall electrodes 
because the data is not available in the 
literature. 

In the present work the 
electrochemical behavior of KHSO, 
was examined at metal (i.e., Au, Ag) 


and carbositall electrodes using square 
wave and differential pulse rotating disk 
electrode voltammetry. The results of 
development of the procedure of KHS05 
quantitative determination using the 
calibration graph method were shown. 

Experimental section 

Materials and reagents 
The solution of KHS0 5 («Oxone®», 
ACROS ORGANICS) was freshly 
prepared and standardized iodometrically. 
Stock solution was prepared by 
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Tab. 1. 


Regression characteristics of KHS0 5 voltammetric determination procedure in pure substance 


Parameters 

Data 

Carbositall 

Ag 

Au 

Concentration ranges (mol L ') 

(0.9-5.4)xl0- 5 

(0.5-11.0)xl0- 5 

(0.5-9. 1)xl0~ 5 

Regression equation 

7 = (8.3±0.6)xl0 3 xc 

1= (10.2+1. 1)xl0 3 xc+ 
+(0.09+0.07) 

7 = (11.8±0.9)xl0 3 xc 

Slope ( a ) 

8.3xl0 3 

10.2xl0 3 

11.8xl0 3 

Intercept fb) 

0.006 

0.09 

0.009 

D a 

0.6xl0 3 

l.lxlO 3 

0.9xl0 3 

D b 

0.05 

0.07 

0.04 

5 

0.6xl0 3 

0.4xl0 3 

0.3xl0 3 


0.02 

0.02 

0.013 

Correlation coefficient (r) 

0.999 

0.997 

0.999 

LOD (mol L 1 ) 

2.76X10- 6 

7.26x10^ 

2.48xl0~ 6 

LOQ (mol L 1 ) 

9.19x10^ 

2.42xl0- 5 

8.26x10^ 


dissolving 0.1537 g of powder (triple 
potassium salt, 2KI ISO/KI IS0 4 *K,S0 4 ) 
in 50 niL volumetric flask by double- 
distilled water to give a concentration 
of 9x10-2 mol L— 1. 10 mL of 9x10-2 
mol L-l solution of KHSO s was diluted 
in 100 mL volumetric flask with double- 
distilled water to obtain a 9 x 1 0-3 mol L- 1 
solution of KHS0 5 . The stock solution 
was diluted with the appropriate buffer 
solution before use. Background solution 
for carbositall electrode was prepared by 
dissolving potassium hydrogensulfate 
(KHS0 4 ) in volumetric flask by double- 
distilled water. The background solution 
for metal electrodes consists of mixture 
of sulfuric acid (H 2 S0 4 ) and sodium 
sulfate (Na 2 S0 4 ) solutions. 

Electrochemical measurements 
at carbositall electrode were carried 
out in the analyzer AVS-1.1 (Volta, 
St. Petersburg) with a three-electrode 
scheme by alternating the current 


mode with square wave modulation 
in potential range +1.0...-1.2 V, W = 
1000 rpm, amplitude 40 mV, v = 65 Hz. 
The values of potential peaks directly 
at a maximum are measured by the 
electrochemical sensor "Module EM-04" 
with the accuracy of ±5 mV. Carbositall 
electrode was used as a working and 
an auxiliary electrode, and Ag,AgCl/ 
KCl(sat) electrode type EVL-1M4 - as a 
reference electrode. 

Electrochemical measurements 

at Ag and Au electrodes were carried 
out in the Voltammetric measuring 
stand with the built-in three-electrode 
scheme potentiostat 797 VA Computrace 
(Metrohm, Switzerland) by differential 
pulse mode. For differential pulse 
voltammetry (DPV) operating conditions 
were the following: pulse amplitude 0.050 
V; pulse width 0.040 s; and scan rate 0.010 
V/s. Rotating disk electrodes (RDE) with 
exchangeable electrode tips made from Ag 


or Au were used as a working electrode. 
Platinum auxiliary electrode with plastic 
shaft was used as an auxiliary electrode, 
and Ag,AgCl/KCl(sat) electrode - as a 
reference electrode. 

The pH was measured using the 
ionmeter type I-160M (Belarus) with the 
ESL-43-07 type glass electrode paired 
with Ag, AgCl/KCl (sat) electrode. All 
measurements were made at the room 
temperature. 

Scheme of the reduction process is: 

HSOJ + 2e + 2H + -> HSO 4 + H 2 0 

Activation of the electrode 

An important factor in using 
solid electrodes is the dependence of 
the response on surface state of the 
electrode. Accordingly, the use of such 
electrodes requires precise electrode 
pretreatment and polishing in order to 
obtain reproducible results. 


Tab. 2. 


Evaluation of accuracy and precision of KHSO s voltammetric determination procedure (n = 5; P = 0.95%) 


Electrode 

material 

Taken (mol L 1 ) 

Found (mol L ') 

Recovery (%±SD) 

RSD, % 

s(%) 

5* (%) 

Carbositall 

3.6xlO- 5 

(3.59±0.12)xl0-5 

99.7+3.3 

2.68 

3.3 

-0.27 

4.5xl0- 5 

(4.52+0. 14)x 10-5 

100.4+3.2 

2.55 

3.2 

+0.44 

5.4xl0- 5 

(5.41±0.16)xl0-5 

100.2+3.0 

2.39 

3.0 

+0.19 

Ag 

0.99X10- 5 

(0.98±0.83)xl0-5 

100.9+8.4 

6.71 

8.3 

+0.01 

2 .OOXIO - 5 

(2.04±0.15)xl0-5 

101.8+7.5 

5.95 

7.4 

+0.02 

11.0x10-5 

(11.5±0.68)xl0-5 

104.2+6.2 

4.75 

5.9 

+0.04 

Au 

0.99x10-5 

( 1. 1 0+0. 86)x 10-5 

111.5+8.7 

6.26 

7.8 

+0.12 

2.00x10-5 

(2.02+0. 83)xl0-5 

101.1+4.1 

3.29 

4.0 

+0.01 

9.10x10-5 

(9.19±0.32)xl0-5 

101.0+3.5 

2.88 

3.5 

+0.01 


* relative to the average reference method of iodometric titration [15], 
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Metallic electrodes were pretreated 
electrochemically or chemically. The 
carbositall electrode was polished 
manually with aqueous slurry of alumina 
powder on a damp smooth polishing 
cloth (BAS velvet polishing pad), before 
measurement. 

Results and discussion 

Fig. 1 displays the differential pulse 
voltammetric responses of 2xl0~ s mol 
L-l KHS0 5 at Ag and Au electrodes in N 2 - 
saturated 0.01 mol L-l Na,SO.+8xl0~ 3 
H 2 S0 4 background solution (pH = 0.9) 
(reference electrode Ag,AgCl/KCl(sat)); 
Ep = 0.14 V. Voltammetric behavior 
of KHS0 5 at carbositall electrode was 
shown in [13]. The study was conducted 
in solutions with concentration of KHS05 
from 0.9x10-5 to 5.4x10-5 mol L-l. 
Background solution was KHS0 4 (c = 0.2 
mol L-l, pH ~0.8). 

Procedure of obtaining results for 
the calibration graph 

a) Ag and Au electrodes 

Solutions of chosen supporting 

electrolytes were placed into the 
electrolytic cell at room temperature, and 
oxygen was removed by transmitting 
nitrogen through the solution during 2 
min. A stock solution of the electroactive 
compound was added to the final 
concentration. Nitrogen was introduced 
for another 1 min and the current-voltage 
curve was recorded. In the supporting 
electrolytes used, the current-voltage 
curves remained unchanged for at least 
72 h. 

b) Carbositall electrode 

Working solutions were prepared 
by diluting different volumes of stock 
solution and background solution 
each in 50 mL volumetric flask using 
double distilled water. 25 mL of the 
working solution of pure substance was 
transferred to the cell. 

The voltammograms were recorded 
by scanning the potential toward the 
negative direction in the potential range 
from +1.0 V to -1.2V. The graph was 
plotted in the coordinates: the height of 
peaks Ip in pA on the ordinate axis and 
corresponding concentration of KHS05 
c in mol L-l on the abscissa axis. 

The calibration curves were obtained 
based on the limiting currents for the 
reduction of KHS0 5 at carbositall (Fig. 
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2) electrode (Ep = 0.25 V vs Ag,AgCl/ 
KCl(sat)) and at Ag (Fig. 3.1) and Au 
(Fig. 3.2) electrodes (Ep = 0.14 V vs. 
Ag,AgCl/KCl(sat)). 

Analytical characteristics of 
the calibration graphs of KHSO, 
voltammetric determination procedure 
are shown in Table 1 . 

Method validation 

Precision and Accuracy 

Precision is the degree of 

repeatability of an analytical method 
under normal operational conditions. 
The precision and accuracy were 
determined with standard quality 

control samples (in addition to 

calibration standards) prepared in 
triplicates at different concentration 
levels covering the entire linearity 
range. The precision of the assay 
was determined by repeatability 

(intraday) and intermediate precision 
(interday), and reported as RSD % 
for a statistically significant number 
of replicate measurements. The 
intermediate precision was studied 
by comparing the assays on three 
different days, and the results are 
documented as standard deviation 
and RSD %. Accuracy is the percent 
of analyte recovered by assay from a 
known added amount. Data from nine 
determinations over three concentration 
levels covering the specified range 
was obtained. The repeatability of the 
method was determined by assaying 
five sample solutions of the highest test 
concentration. The obtained results are 
summarized in Table. 2. 

LOD and LOQ 

In this study LOD and LOQ 
were based on the standard deviation 
of response and the slope of the 
corresponding curve using the following 
equations. 

LOD = 3 Sb/'a; LOQ = 1 0 Sb/a, 

where Sb, the noise estimate, is the 
standard deviation of the absorbance 
of the sample, a is the slope of the 
related calibration graphs. The limit 
of quantification (LOQ) is defined 
as the lowest concentration of the 
standard curve that can be measured 
with acceptable accuracy, precision and 
variability (Table 1). 


Conclusions 

Thus, this report has demonstrated 
that carbositall and gold electrodes are 
the most perspective among the studied 
electrodes. A linear relationship between 
peak current and concentration was 
obtained in the range (0.9-5.4)xl(L 5 
mol L-l and (0.5-9. l)xl(L 5 mol L-l 
(i=0.999) of the KHS0 5 concentrations 
at pH -0.8. RSD were 2.68 %, 2.55 % 
and 2.39 % for the 3.6x10 s , 4.5xl0- s 
and 5.4x1 0 -5 mol L-l concentrations of 
KHSO s model solutions, respectively (8 
= -0.27. ..+0.44 %); LOD = 2.76x10^ 
mol L-l, LOQ = 9.19x10^ mol L-l. 
While on Au and Ag electrodes this 
data was the following: RSD were 
6.26 %, 3.29 % and 2.88 % for the 

0.99x10 s , 2.0xl0- 5 and 9.10xl0- s mol 
L-l concentrations of the KHS05 model 
solutions, respectively (8 =+0.1 2. ..+0.01 
%); LOD = 2.48x10^ mol L-l, LOQ 
= 8. 26x10^ mol L-l on Au electrode. 
These are the lowest values. On the Ag 
electrode this data was the following: 
for the concentrations of the KHSO s 
model solutions 0.99xl0~ 5 , 2.0x10 s 
and ll.OxlO- 5 mol L-l RSD were 6.71 
%, 5.5 % and 4.75 %, respectively (8 
= +0.01. ..+0.04 %); LOD = 7.26x10^ 
mol L-l, LOQ = 2. 42x1 0 s mol L-l on 
Ag electrode. So KHSO s determination 
is more sensitive at carbositall and Au 
electrodes. 
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JANUARY 

Educational sciences and 
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I 
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Theoretical and practical problems of language tools 
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Culturology, Physical culture and 
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dynamic expression of the self-learning human existence 
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Physics, Mathematics and 
Chemistry, Earth and Space Sciences 
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Theoretical and applied problems of physical, mathematical 
and chemical sciences in the context of the social demand for 
the knowledge limits expansion 

Technical Science, Architecture and 
Construction 
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Methods of effective science-based satisfaction of the 
increasing social needs in the field of engineering, constmction 
and architecture 

MAY 

Educational sciences and 
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Influence of knowledge and public practice on the 
development of creative potential and personal success in life 
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Issues of preservation of originality and interference of 
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Philosophy 

08.06-13.06 

II 

Human creativity phenomenon in ups and downs of the 
historical process 
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Biology, Veterinary Medicine and 
Agricultural sciences 
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Innovative approaches in diagnostics and treatment of human 
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factors 
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Management, Sociology, Political 
and Military Sciences 
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Value of the personality and collective interactions in the 
social progress ensuring process 
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Physics, Mathematics and 
Chemistry, Earth and Space Sciences 

04.08-10.08 
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Modem methods of studying matter and interaction of 
substances, as well as the subject-based relations modeling 

Technical Science, Architecture and 
Construction 

04.08-10.08 

II 

Solving problems of optimal combination of standards 
of quality, innovative technical solutions and comfort of 
operation when developing and producing devices and 
constmction objects 

SEPTEMBER 

Educational sciences and 
Psychology 

13.09-19.09 

III 

Harmonious personal development problem in relation to 
specificity of modem education and socialization processes 
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Trends of language cultures development through the prism 
of correlation between their communicative functions and 
cultural-historical significance 
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Sports, Art History, History and 
Philosophy 
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Management, Sociology, Political 
and Military Sciences 
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Correlation between humanity and pragmatism in target 
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Object-related and abstract techniques of studying spatio- 
temporal and structural characteristics of matter 

Technical Science, Architecture and 
Construction 
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Current trends in development of innovations and 
implementation of them into the process of technical and 
constmction objects production 
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